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FEEDING  FIGHTERS  ON  THE  FIRE  LINE 


R.  H.  Blood 

A(hiii iilsti alive  Afshtont,  Cleveland  Nafio/ial  Forent 

For  some  time  we  have  felt  the  need  of  some  method  of  messing 
in  lire  camps  that  would  avoid  the  long  tiresome  trek  into  cam]) 
for  men  who  had  spent  long  hours  in  suppression  work;  the  turmoil 
and  confusion  that  exists  in  camp  where  several  hundred  men  are 
resting,  eating,  or  changing  shifts;  the  garbage  disposal  problem; 
the  transportation  from  headcpiarters  of  heavy  camp  ecpiipment  and 
food  supplies;  chr.onic  difliculties  wuth  cooks  and  kitchen  help;  heavy 
losses  of  perishables,  due  to  lack  of  proper  refrigeration;  etc. 

This  season  we  decided  to  run  an  experiment  during  our  guard 
school,  in  which  men  could  be  furnished  hot  food  on  the  fire  line. 
They  could  then  stay  in  their  assigned  locations  day  and  night  witliiOut 
returning  to  camjo  for  food  or  rest  periods. 

Through  the  local  militai-y  we  obtained  considerable  information 
on  the  method  employed  in  feeding  field  groups  during  the  war  and 
during  manuevers.    From  Camp  Pendleton  we  borrowed  10  Aer- 


I'ljdil  cai-ricr  willi  utensils  sci);ir:ilr(|  :  iilciisils  .'isscnililcd  ami  j-(mcI>  I.i  he  placed 
iu  carrier;  and  the  lU-gallnn  and  l-gallim  tliermo.s  jugs  for  li(juids. 
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Void  food  carriers,  which  are,  in  effect,  thermos  cans  containing  4 
trays  or  utensils  approximately  11%  inches  wide  by  6  inches  deep. 
The  outside  measurements  of  a  can  are  27  by  14%  inches,  and  the 
total  weight  empty  is  52%  pounds. 

These  cans  will  hold  food  for  approximately  50  men  and  the  manu- 
facturer recommends  that  food  be  placed  in  the  containers  at  ap- 
proximately 180°,  and  liquids  at  200°.  The  4  utensils  are 
prepared  to  handle  separately  meat,  potatoes,  a  vegetable,  and  gravy. 
We  had  hoped  to  try  a  much  smaller  unit,  sufficient  to  serve  10  to  15 
men,  but  were  unable  to  obtain  these  from  Camp  Pendelton.  How- 
ever, there  are  such  utensils  on  the  market.  The  same  is  true  of 
the  coffee  thermos.  The  type  used  was  10-gallon  size,  from  which 
1-gallon  thermos  jugs  were  filled.  We  are  trying  now  to  -locate  a 
5 -gallon  size. 

For  the  guard  training  set-up  Ave  had  a  total  of  80  men  and  Fire 
Control  Officer  Stevenson  desired  to  feed  these  in  groups  of  10  on 
the  fire  line.  With  the  larger  cans,  this  made  it  necessary  to  reduce 
the  potential  capacity  of  each  container  by  about  80  percent,  which 
had  the  effect  of  decreasing  the  period  during  which  food  in  the 
master  container  would  remain  hot. 

We  obtained  prices  from  a  local  caterer  covering  dinners  of  chopped 
steak,  hamburger  steak,  roast  beef,  Swiss  steak,  etc.,  with  mashed 
potatoes,  a  green  vegetable,  and  cake.  Coffee,  as  stated,  was  furnished 
in  10-gallon  urns  and  distributed  to  the  individual  crews  in  1-gallon 
jugs.  The  breakfast  menus  included  sausage  and  eggs,  bacon  and 
eggs,  or  ham  and  eggs,  with  potatoes,  rolls,  butter,  and  coffee.  The 
lunch  was  an  ordinary  box  lunch  containing  meat  and  jam  sandwiches 
and  could  be  obtained  with  cold  milk,  handled  in  tlie  same  manner 
as  coffee.  The  prices  asked  for  these  meals  were  $1  for  dinner,  75 
cents  for  breakfast,  and  60  cents  for  lunch. 

For  experimental  purposes,  on  the  second  day  of  guard  school,  we 
delivered  breakfasts  to  the  camp  at  approximately  7  a.  m.,  and  in  the 
same  load  sent  the  lunches  and  supper  for  that  night.  The  evening 
meal,  with  coffee,  was  served  some  12  hours  after  preparation  and  at 
that  time  was  sufficiently  hot.  With  smaller  containers,  or  witli  larger 
crews  that  would  permit  the  filling  of  each  utensil  to  capacity,  food 
would  remain  hot  for  even  a  longer  j^eriod. 

Fire  Control  Officer  Stevenson  reports  as  follows  on  the  fire  line 
feeding:  "The  guard  training  program  included  considerable  actual 
line  construction  and  the  80-man  crew  was  broken  clown  into  small 
groups  with  crew  bosses  or  sector  bosses  and  instructed  to  remain  at 
their  assignments  until  relieved.  Food  was  delivered  to  the  end  of 
the  road  in  thermos  containers.  These  containers  along  with  knives 
and  forks,  paper  cups,  plates  and  spoons,  and  a  small  tliermos  of  coffee 
or  milk  were  delivered  by  pickup  or  weasel  to  the  various  crew  leaders. 
Each  crew  boss  served  his  own  men  and  within  5  minutes  the  80  men 
had  been  served.  Tliey  had  finished  eating  within  25  minutes.  Every- 
one was  completely  satisfied  with  quantity  and  quality  of  food. 

"A  base  camp  was  established  for  the  sole  purpose  of  providing  a  dis- 
tributing point  for  tools  and  food.  Camp  overhead  was  reduced  to 
the  absolute  minimum  and  no  time  was  lost  in  bringing  men  into  camp 
for  meals.  One  man  in  a  jeej)  or  weasel  can  deliver  food  to  a  great 
number  of  men  that  would  ordinarily  have  to  be  walked  to  and  from 
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llie  fire  line,  or  fed  exflu.sively  on  box  lunches.  When  the  eunip  broke 
up  there  was  no  kitchen  equipment  to  disnuintle  or  clean,  no  dishes  to 
Avash  except  kniA'es  and  forks,  no  garbage  to  dispose  of,  and  no  waste 
of  surplus  perishables.  The  overhead  is  given  an  opportunity  to  get 
closer  to  their  men  by  feeding  them  and  by  remaining  with  them 
throughout  the  entire  period  of  their  employment.  On  an  actual  fire, 
of  course,  the  helicopter  should  do  an  excellent  job  in  delivering  these 
canned  meals  to  the  men  on  the  line. 

''In  future,  two  small  units  will  be  set  up  in  the  main  camp  site  foi- 
heating  food  that  is  left  over  and  to  provide  hot  water  for  washing 
knives  and  forks.  The  latter  items  are  the  oidy  draw-back  to  the  oper- 
ation and  we  will  try  to  work  out  a  system  so  that  the  men  will  not 
have  to  carry  their  own  cutlei  y.'" 

On  July  1  our  Pamo  Hot  Sliot  Crew  was  organized  and  sent  to  camp. 
After  arrival  it  was  found  that  neither  the  stove  nor  the  refrigerator 
would  operate.  Repairs  would  take  sevei'al  hours.  Under  these  con- 
ditions, we  would  oixlinarily  have  to  bring  the  40  men  back  to  town 
for  food.  Instead  we  sent  from  here  one  can  containing  hot  supper 
and  another  with  breakfast  for  the  following  morning. 

On  July  8,  1948,  the  Barrett  Dam.  the  liollin  Hills'  and  Viejas  No.  3 
lires  broke  out  on  the  Descanso  district  and  over  4,0()()  hot  meals  were 
served  by  the  method  outlined  above.  Meals  were  transported  45  miles 
from  San  Diego  by  truck  and  the  men  were  served  on  the  line,  about 
20  pei'cent  of  tlie  deliveries  being  made  by  helicopter.  In  many  cases 
the  f(X)d  had  to  be  delivered  in  the  1-gallon  paper  containers  recently 
received,  because  the  master  containers  were  too  large  for  serving  the 
crews  of  8  to  10  men  spotted  at  various  locations  on  the  line. 

It  is  felt  also  that  the  regular  meals  should  be  supplemented  by  cold 
juices  (grapefruit  or  orange  juice)  which  can  also  be  delivered  to  the 
line  in  thermos  containers.  We  will  continue  to  use  milk  with  lunches, 
preferably  in  jiint  or  half-i)int  paper  containers.  These  containers 
can  also  be  stored  and  kept  cold  in  one  of  the  large  10-gallon  thermos. 
To  the  hot  meal  we  plan  to  add  a  cold  vegetable  salad  which  can  be 
kept  cold  either  in  one  of  the  containers  or  in  a  paper  carton  prepared 
for  that  purpose  by  the  Polar  Ice  Co. 

Here  in  the  office  we  find  tliat  at  the  end  of  three  large  fires  on  which 
several  hundred  men  wei'e  employed  our  vouchering  for  food  supplies 
can  all  be  cleaned  up  in  a  matter  of  hours  instead  of  the  previous  long- 
drawn-out  job  of  rounding  up  purchase  orders,  invoices,  etc.,  from  the 
dozen  or  more  grocery  and  meat  firms.  An  equal  amount  of  time  was 
saved,  of  course,  in  not  having  to  phone  in  and  confirm  orders  to  the 
large  number  of  grocery  stores  and  meat  markets  that  we  are  forced 
to  purchase  from  when  fires  occur  at  night  or  over  week-ends.  With- 
out having  any  definite  figures  to  go  on,  I  would  say  that  our  actual 
meal  costs,  considering  regular  kitclien  help,  and  other  items,  has  been 
reduced  by  something  like  ."iO  percent  through  this  method.  The  in- 
tangible savings  are  inq)()ssil)le  to  compute. 

Food  for  500  men.  with  coti'ee.  milk,  and  juices,  can  be  handled  easily 
in  the  bed  of  an  ordinary  pickup. 


CINDER  HILLS— A  SPECIAL  FIRE  CONTROL 

PROBLEM 

K.  O.  Wilson 

Fire  Control  O-fJicer,  Coconino  National  Forest 

Within  the  northeast  corner  of  the  Coconino  National  Forest  lies 
an  area  roughly  three  townships  in  size  which  is  locally  known  as  the 
"cinder  hills."  It  is  composed  of  rolling  hills  over  which  a  layer  of 
black  cinders  was  deposited  some  900  years  ago  by  numerous  volcanic 
cones  within  the  area.  The  cinder  particles  average  about  the  size  of 
peas,  are  ver}^  porous,  and  form  a  layer  a  few  inches  to  several  feet 
deep.  Ground  cover  is  composed  chiefly  of  scattered  ponderosa  pine, 
a  few  grasses  where  the  cinder  deposit  is  thin,  and  a  sparse  growth 
of  shrubs  on  the  north  slopes.  The  ai'ea  is  characterized  by  patches 
of  barren  cinders  which  form  an  irregular  pattern  among  the  trees. 
These  patches  vary  in  w^idth  from  a  few  inches  to  several  hundred  feet. 

Until  recent  years  these  cinder  hills  have  been  cataloged  as  "too 
scattered  to  log,"  and  what  little  logging  was  done  on  the  area  was 
confined  to  small  tracts  which  supported  the  heavier  stands.  Recent 
heavy  demands  on  the  lumber  market  have  caused  this  area  to  be 
logged  rather  extensively  which  has  resulted  in  large  areas  of  almost 
perennial  slash.  We  use  the  word  "perennial"  because  the  slash  dete- 
riorates very  slowly  because  of  an  almost  total  absence  of  moisture- 
retaining  qualities  in  this  type  of  formation.  Extremely  high  surface 
temperatures  coupled  wnth  a  high  infiltration  rate  cause  moisture  to 
disappear  almost  as  rapidly  as  it  falls.  High  burning  conditions  are 
often  in  evidence  only  a  few  hours  after  a  heavy  rain.  Add  to  this  a 
high  lightning  occurrence,  gale  force  winds,  and  a  high  risk  from 
tourists,  wood  haulers,  and  loggers,  and  you  have  a  set  of  conditions 
which  a  fire  control  officer  sees  only  in  his  worst  nightmares. 

On  a  Avindy  day  a  fire  once  started  in  this  area  quickly  reaches  un- 
controllable proportions.  To  put  a  corral  line  around  a  fire  in  cinders 
is  a  relatively  simple  operation  (two  RD-6  bulldozers  built  over  7 
miles  of  line  around  a  large  fire  this  spring  in  less  than  3  hours). 
To  hold  the  fire  within  this  line  is  quite  another  matter.  Each  fire 
follows  a  definite  pattern,  i.  e.,  the  first  24  hours  the  flasliy  fuel  goes; 
then  the  fire  starts  to  dig  in.  The  dead  windfalls  and  stumps  are 
usually  consumed  within  the  first  48  hours.  After  the  stumps  are 
gone  the  fire  then  starts  down  each  individual  root  in  the  root  system. 
The  porous  nature  of  the  cinders  allows  enough  air  into  the  ground 
to  permit  the  roots  to  smoulder  very  slowly.  A  fire  in  1947  was  stil] 
burning  62  days  after  it  started.  This  spring  a  similar  fire  started  on 
the  7th  of  April  and  was  still  burning  on  the  15th  of  May.  A  burned 
area  may  go  several  days  without  showing  any  sign  of  smoke  and 
then  suddenly  on  a  wind)'  day  be  smoking  in  many  places. 
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The  obvious  question  is:  "AVliy  don't  you  put  the  fire  out  just  like 
you  would  any  other  hi'e  V"  This  would  indeed  be  a  tough  assignment. 
In  the  first  place  the  nearest  water  supply  is  '2^)  miles  away,  a  pro- 
hibitive distance  to  haul.  In  the  second  place  there  is  no  mineral  soil, 
except  the  cinders  with  which  to  work.  In  the  third  place,  after  the 
first  48  hours  the  fire  has  gone  underground  and  is  extremely  difficult 
to  find. 

The  past  two  seasons  we  have  been  experimenting  with  various 
techniques  of  control,  some  with  disastrous  results,  and  others  with 
varying  degrees  of  success.  First  we  tried  just  building  a  control  line, 
allowing  the  fuel  within  the  line  to  burn  midisturbed.  maintaining  a 
patrol  until  the  fire  was  declared  out.  This  fire  had  to  be  patrolled  for 
over  2  months.  The  next  fire  we  used  bulldozers  to  bury  all  burning- 
heavy  fuel  within  100  feet  of  the  line  under  3  or  4  feet  of  cinders. 
This  proved  disastrous.  The  fuel  continued  to  burn,  allowing  the 
cinders  to  fall  into  the  cavities  resulting  from  the  consumed  fuel, 
and  12  days  after  this  fire  started  it  suddenly  came  to  life  on  a  windy 
day  and,  after  crossing  the  control  line  in  a  number  of  places,  more 
than  doubled  its  original  size  in  one  afternoon. 

Two  valuable  lessons  were  learned  from  these  two  experiments.  The 
tirst,  don't  let  the  fire  go  underground,  and  the  second,  cover  fuel  with 
cinders  only  to  prevent  the  wind  from  spotting  in  the  daytime  and  un- 
cover at  night,  allowing  the  fuel  to  burn  as  nuich  as  possible. 

After  the  "cover-up"  method  failed,  resulting  in  a  serious  break- 
over, we  used  an  entirely  different  technique  developed  from  the 
lessons  learned  on  the  first  two  trials.  As  soon  as  the  bulldozers  had 
completed  the  control  line  we  innnediately  put  them  to  work  pushing 
all  heavy  fuel  at  least  300  feet  back  into  the  fire  from  the  fire  line, 
and  rooting  out  all  of  the  burning  stumps  within  the  same  strip  before 
the  fire  had  time  to  go  underground.  This  was  accomplished  with 
three  bulldozers  within  36  hours  after  the  fire  was  corraled.  In  the 
meantime  mop-up  ci'ews  were  patrolling  the  fire  line  and  the  cleared 
strip,  picking  up  what  the  bulldozers  missed.  Other  patrol  crews 
were  covering  a  quarter-mile  strip  outside  of  the  fire  line  and  picked 
uj)  several  small  spots.  Still  other  crews  were  working  inside  of  the 
cleaned  bulldozer  strip,  digging  out  stumps  and  chopping  the  fire  from 
b\irning  logs. 

Seven  days  after  the  large  break-over  we  have  just  described  oc- 
curred, a  strong  wind  caused  the  fire  to  make  another  break  and  burn 
an  additional  60  acres.  We  employed  the  same  technique  on  this 
smaller  break  that  we  had  used  on  the  larger,  except  that  we  covered 
the  entire  area  with  bulldozer  mop-up,  rooting  out  every  stump  within 
the  area.  This  proved  successful,  and  the  fire  was  finally  declared 
out  16  days  after  the  last  break-over. 

An  interesting  sidelight  on  this  series  of  fires  was  the  use  of  Navajo 
and  Hopi  Indians  recruited  from  the  vast  Xavajo-Hopi  reservation 
AAhich  lies  directly  north  and  east  of  the  cinder  hills.  Many  of  them 
saw  the  smoke  fnnn  the  fires  and  rode  many  miles  horseback  to  report 
in  to  their  villages  and  trading  posts.  Some  were  transported  by 
truck  from  as  far  as  200  miles  out  on  the  reservation. 

We  found  them  to  be  very  well  adapted  to  mop-up  work  as  long  as 
they  are  supervised  by  other  Indians.  Living  under  lire  camp  condi- 
tions and  sleeping  on  the  ground  is  their  normal  way  of  living.  Dis- 
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cipline  was  excellent.  The  crews  of  approximately  20  men  each,  with 
Indian  leaders,  moved  almost  with  the  precision  of  trained  soldiers 
throughout  the  camp  and  fii'e  areas.  The  crew  leaders  did  a  re- 
markable job  of  keeping  the  men  away  from  the  camp  area  when 
they  were  off  shift  and  moved  their  men  through  tools,  timekeeping, 
and  the  kitchen  with  a  minimum  of  time  and  confusion.  Their  ap- 
petites, aggravated  by  months  of  lean  living,  were  enormous.  They 
showed  a  particular  fondness  for  bread  and  sugar.  As  soon  as  a  camp 
boss  learns  he  is  going  to  liave  Indians  to  feed  he  immediately  doubles 
the  order  on  these  two  items. 

We  asked  the  leaders  if  a  small  crew  of  the  Indians  would  be  willing 
to  stay  with  the  fire,  patrolling  and  mopping-up  until  the  fix'e  was  out. 
This  turned  out  to  be  a  question  of  great  importance  Avhich  called 
for  several  council  fires  burning  far  into  the  night  while  the  Indians 
sat  cross-legged  and  blanket-wrapped  before  deciding  who  should 
remain.   All  accepted  the  final  decision  without  question. 

By  using  Indians  for  the  long,  tedious  job  of  living  with  these 
cinder-hills  fires  until  they  are  out,  we  are  hopeful  that  we  have  struck 
on  a  solution  to  the  ever-present  manpower  problem  after  control. 
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8.  H.  Mah.sii 

Rcg'toiKil  Fofcst  Ii)specto)',  Division  of  State  and  Private  Forestry, 
Region.  7\  V.  S.  Forest  Service 

The  day  before  Christinas  jovial  hard-hittinjr  'Tim  Fischer,  district 
forester  of  the  Pocahontas  district  for  the  West  Vir<iinia  Conserva- 
tion Conunission,  called  in  his  men.  thanked  them  for  a  job  well  done, 
and  told  them  thev  could  go  home  for  the  holidays.  It  had  been 
raininji'  for  several  days  and  Christmas  Eve  it  was  ''spitting"  snow. 
P^verything  looked  safe  and  buttoned  up  for  a  holiday. 

Jim,  a  newcomer  on  the  district,  had  planned  to  gather  up  his 
family  which  was  scattered  among  his  kinfolk,  and  shake  down  into 
his  new  quarters.  His  assistants  all  had  their  own  plans  and  looked 
forward  to  a  breather,  for  it  had  been  touch  and  go  for  several  weeks. 
'J'hey  were  also  looking  forward  to  wild  turkey  and  the  accessories  that 
go  with  Christmas  in  West  Vii'ginia. 

It  was  a  happy  group.  They  jokingly  recounted  some  of  the  tight 
spots  they  had  gotten  into,  and  out  of,  successfully  or  otherwise, 
kidded  the  holder  of  the  record  for  the  biggest  fire  and  with  ceremony 
cut  off  his  shirt  tail  and  tacked  it  up  beside  the  dispatcher's  map. 
Then  all  went  their  separate  ways,  with  pride  of  accomplishment 
written  in  every  line  of  their  smoke-stained  faces.  Their  record 
showed  they  were  good.  In  1  year  they  had  fought  the  notoriously 
"hot"  Pocahontas  district,  a  troublesome  area  for  a  generation,  into 
second  place  for  low  ininiber  of  fires  and  area  burned. 

Christmas  day  dawned  Iniglit  and  clear,  with  a  whisper  of  a  wind. 
The  next  day,  December  26,  the  wind  rose  almost  with  the  sun  and 
slowly  gathered  speed  till  sundown.  When  it  continued  through  Sat- 
urday, I)eceml)er  27,  it  was  enough  to  arouse  the  suspicions  of  Zara 
Osborne,  the  chief  clerk,  who  from  long  experience  had  learned  what 
even  an  ajiparently  insignificant  wind  can  do  around  the  hills  of 
West  Vii'ginia. 

Was  that  the  faint  odor  of  smoke  she  smelled  as  she  emerged  from  a 
store?  She  decided  to  find  out  and  dashed  to  the  office  to  don  the 
radio  harness.  Bang,  bang,  bang,  the  reports  came  as  fast  as  she 
could  write  them  down  until  she  had  a  list  of  14  fires.  Quickly  decid- 
ing that  this  was  more  than  a  one-woman  job,  she  spread  the  alarm 
and  in  a  matter  of  minutes  by  radio  and  wire  she  had  men  racing  over 
the  hills  to  man  tlieir  stations.  The  packages  piled  so  unceremoniously 
on  the  desk  when  she  ai'rived  in  the  office  remained  there  until  early 
Sunday  morning  when  all  fiivs  were  manned  and  she  was  relieved. 

As  State  Fire  Chief  Mullins.  District  Forester  Jim  Fischer  and 
District  Fire  Chief  Costilow  converged  on  district  headquarters  at 
Logan,  their  radios  sputtered  instructiojis ;  and  as  key  points  were 
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manned,  information  began  to  come  in,  at  first  in  a  trickle,  then  in 
considerable  volume.  By  the  time  they  reached  Logan  headquarters, 
the  fire  pattern  and  all  its  implications  had  begun  to  unfold  and  take 
shape,  and  it  was  clear  that  trouble,  plenty  of  it,  was  brewing  in  the 
four-county  "hot  spot"  of  the  district  centering  in  Mingo,  the  seat 
of  a  number  of  bloody  mine  wars  of  a  generation  ago. 

It  was  not  a  pretty  picture.  It  appeared  that  evei-yone  with  in- 
cendiary proclivities  in  Mingo  County  had  selected  this  particular  time 
to  put  them  into  practice.  Smokes  were  being  reported  in  the  most  in- 
accessible and  out-of-the-way  places.  Wayne  Shannon  and  Lyndell 
Hockman,  the  Mingo  County  protectors,  with  their  local  crews  were 
hitting  the  fires  hard.  But  it  soon  became  evident  they  would  need 
more  help  and  relief  crews  as  they  strung  out  their  men  and  pinned 
them  down  on  mop-up. 

After  State  Forester  Sayers  had  make  a  quick  survey  by  plane, 
calls  were  sent  lo  neighboring  districts  for  help  which  promptly  rolled 
in  just  as  Mingo  began  opening  at  the  seams  and  the  flood  of  incendiar- 
ism slopped  over  into  McDowell,  Wyoming,  and  Logan  Counties. 

At  this  point  the  plight  of  the  protection  organization  was  related 
to  "Scotty"  Harris,  chief  of  the  law  enforcement  division,  who 
promptly  dispatched  20  officers,  led  by  "Tiny"  Stewart  (6  feet  4  inches 
tall) ,  to  help  round  up  recalcitrant  or  reluctant  fire  fighters  and  render 
such  other  aid  as  might  be  needed.  The  enforcement  officers  were 
paired  with  fire  bosses,  and  the  manpower  shortage  Avas  dissolved 
in  spite  of  the  prevailing  holiday  reluctance  to  fight  fire.  Xew  fires 
were  promptly  and  adequately  manned.  Old  fires  Avere  fought  to  a 
finish  and  mopped  up  Avithout  break-overs. 

From  his  master  chart  at  headquarters,  District  Forester  Fischer 
knew  what  crews  were  on  Avhat  fires,  when  they  Avent  on  duty,  Avhen 
they  were  due  to  be  relieA^ed,  and  just  A\'ho  Avould  relieve  them,  and  he 
saw  to  it  that  the  relief  kept  rolling  on  schedule.  Timing  Avas  Avell- 
nigh  perfect  and  every  man  was  doing  his  share  of  the  work. 

By  Wednesday,  December  31,  the  situation  was  Avell  in  hand.  Every 
fire  was  covered.  Those  that  had  not  been  mopped  up  Avere  under 
control.  Then  it  rained  and  promptly  put  an  end  to  the  fires.  The 
final  score  Avas  50  fires  that  burned  a  total  of  2,000  acres. 

Since  the  protection  of  West  Virginia's  forests  Avas  undertaken  it 
had  ahvays  been  well  nigh  impossible  to  secure  a  conviction  for  a  fire 
laAV  violation  in  Mingo  County.  But  Jim  Fischer  and  his  men  either 
did  not  appreciate  the  significance  or  implications  of  siich  a  tradition 
or  Avere  just  not  impressed  by  the  historical  events  leading  up  to  the 
fires.  At  any  rate,  Avhen  it  became  evident  that  there  Avould  be  a  respite 
from  the  fires,  the  fire  bosses  and  laAv  enforcement  oflicers  gathered  to 
piece  together  the  bits  of  evidence  they  had  picked  up  and  to  discuss 
the  next  move. 

The  next  day,  NeAv  Year's,  they  teamed  up  again,  a  forest  officer 
and  a  law  enforcement  officer,  nnd  began  a  systematic  combing  of  the 
Mingo  County  holloAvs  for  more  evidence  to  back  up  the  feAA^  leads 
they  had  secured.  FiA'e  or  six  teams  usually  couA'erged  on  a  mining 
camp  or  village,  intervieAving  every  member  of  each  household  and 
everyone  they  met  on  the  streets  or  roads.  Having  thoroughly  can- 
vassed one  hollow  they  proceeded  to  the  next  one,  until  all  suspected 
hollows  in  Mingo  County  liad  been  covered. 
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Gradually,  evidence  bejran  to  pile  up,  and  whenever  it  pointed  un- 
mistakably to  a  suspect,  warrants  were  sworn  out,  witnesses  summoned, 
and  prosecutions  be<Tan.  The  score  for  Alintjo  was  25  arrests,  25  con- 
victions. Four  of  the  convictions  were  on  felony  charges  carrying  1 
year  in  jail.  A  number  of  cases  were  still  under  investigation  this 
spring  in  JNIingo,  as  well  as  in  the  other  counties  where  the  same  pro- 
cedure was  followed,  and  other  arrests  have  been  made. 

Opinions  may  vary  concerning  the  efficacy  of  law  enforcement  as  a 
fii'e-prevention  measure  but  the  record  of  the  following  season  (spring 
of  1948)  showed  a  remarkable,  almost  unbelievable  improvement. 
Fires  occurred  at  a  rate  of  onlv  0.19  per  1,000  acres  protected  and  the 
"burned  area"  reduced  to  0.005  percent  of  the  area  protected.  Appar- 
ently some  people  had  learned,  or  had  been  persuaded,  that  "Forest 
Fires  Don't  Pay." 


STRETCHER  CARRIER 


H.  K.  Harris 
Forester^  Region  i,  V .  S.  Forest  Service 

The  stretcher  carrier  has  been  developed  for  use  of  the  air  rescue 
squad  in  Region  1.  It  requires  two  men  to  propel  and  balance  the 
carrier  along  trails  or  in  open  country. 

The  patient  is  carried  in  a  modified  Stokes  litter,  developed  by  the 
Army.  This  litter  is  supported  by  a  single  rubber-tired  wheel.  The 
wheel  is  equipped  with  a  6.00  by  6  airplane-type  tire  which  has  only 
a  few  pounds  of  air.  This  tire  absorbs  much  of  the  roughness  on 
rocky  trails.  The  wheel  has  also  been  equipped  with  a  brake  to  retard 
the  carrier  on  steep  slopes.  A  "wishbone"  fork,  constructed  of 
aluminum  tubing,  is  hinged  on  the  bottom  of  the  litter  and  supported 
by  two  rings  of  heavy  bungee  shock  cord.  The  fork  can  be  adjusted 
to  give  proper  balance  and  raise  or  lower  the  litter  to  the  best  height 
for  ease  in  handling.  A  shoulder  harness  is  provided ;  it  is  adjustable 
and  has  slings  made  of  webbing  to  carry  a  large  share  of  the  load. 
Each  man  uses  his  arms  lax'gely  for  balance  of  the  carrier.  The 
handles  are  removable  and  the  carrier  folds  into  a  bundle  little  larger 
than  the  Stokes  litter.  It  can  be  packaged  for  dropping  and  assembled 
for  use  in  a  few  minutes. 

The  stretcher  carriei-  was  thoroughly  tested  by  members  of  tlie  air 
rescue  squad,  who  have  had  experience  in  carrying  injured  men  out 
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lo  car  or  phuu'  transportation.  The  crew  took  turns  riding  and  pusli- 
iiig  over  rocks,  logs,  snow  banks,  and  downhill  through  dense  brush 
and  every  form  of  cover  obtainable.  They  reported  the  carrier  satis- 
factory. A  comparison  was  made  of  I'iding  comfort  when  the 
stretcher  was  wheeled  over  rough  rocky  trails  and  when  carried  over 
the, same  trail.  Surprisingly  the  "patient"'  said  it  was  more  com- 
fortable when  wheeled  over  the  rocks  than  when  cari-ied. 

The  carrier  has  been  adopted  as  part  of  the  regular  equipment  of 
our  air  rescue  squad,  and  is  kept  ready  for  immediate  use. 

Drawings,  photographs,  and  material  lists  of  the  carrier  are  avail- 
able to  other  regions  or  interested  agencies.  Without  the  Stokes  litter 
(obtained  from  the  Ai-my)  the  cost  is  approximately  $75  for  materials 
and  labor. 

Comparative  Performance  of  D-6  and  D-7  Caterpillar  Tractors  Equipped  with 
Hydraulic  Angle  Dozers. — E.  D.  Rt'port  No.  13  was  issued  April  ]!I48.  Tests, 
c<)ii(hicte<l  by  the  Arcadia  Fire  Contml  Equipment  Development  Center,  covered 
not  only  woric  output  in  eonstructing  fire  lines,  but  also  speed  of  transportation, 
load  limits,  etc.,  which  must  be  taken  into  consideration  in  determining  the  size 
of  tractor  best  suited  to  given  conditions. 

These  tests  were  made  primarily  for  the  purpose  of  comparing  performance  of 
the  D-6  and  D-7  tractors.  They  were  made  under  ideal  conditions,  so  results 
approach  the  maximum  rates  rather  tlian  average.  It  is  believed,  however,  that 
tiie  information  can  be  of  great  value  by  scaling  down  anticipated  performances 
in  accordance  with  conditions  encountered. 

The  D-G  tractor  compares  favorably  with  the  D-7,  especially  for  fire  line 
construction  in  brush-covered  country.  However,  additional  tests  in  timber 
country  are  necessary  to  complete  the  comparison.  The  comparative  tests  made 
with  the  D-C  and  the  D-7  gave  the  following  results  : 

1.  The  D-6  may  be  transported  by  truck  more  rapidly  tlian  the  D-7,  partic- 
nlarly  over  mountain  higliways.  The  saving  in  time  on  fliis  type  of  highway  for 
tlie  I)-6  over  the  D-7  amounted  to  almost  1  minute  per  mile,  or  about  26  percent- 

2.  Very  little  difference  in  speed  was  observed  in  walking  the  two  tractors 
im  standard  Forest  Service  truck  trails. 

.">.  In  grade  ability,  with  the  lilade  raised,  there  was  very  little  difference  between 
llie  D-6  and  the  D-7.  It  might  lie  well  to  point  out  that  both  tractors  have  con- 
siderably less  climbing  ability  in  reverse  than  in  forward  gear. 

4.  There  was  practically  no  difference  in  the  cross-country  travel  performance 
of  the  D-6  and  D-7  on  side  slopes  with  the  blade  raised. 

5.  In  the  construction  of  fire  line  through  medium  and  heavy  brush  and  up  and 
down  grade,  the  D-7  produced  approximately  20  percent  more  single  pass  line 
on  all  slopes  than  the  D-6.  On  a  square  footage  basis,  the  D-7  constructed  44 
percent  mor<>  fire  line  per  unit  time. 

In  order  to  produce  fire  line  at  the  maximum  rate,  the  D-6  and  the  D-7  should 
wiirk  (liiwidiill  on  grades  of  20  percent  and  over,  even  though  it  may  be  necessary 
to  walk  the  tractor  up  the  slope  to  permit  downhill  construction. 

6.  When  cutting  first  from  one  bank  and  then  from  the  opposite,  it  was  found 
that,  for  all  practical  jairposes,  greater  production  was  possible  by  changing 
angle  of  blade  rather  than  using  a  straight  blade. 

7.  In  conuuon  excavation  work  the  D-7  moved  l.jO  cubic  yards  per  hour  while 
I  lie  D-6  moved  111  cubic  yards,  indicating  ?>'<  percent  more  output  for  the  D-7. 
(The  present  D-7  is  comi)arable  to  the  old  RD-S,  and  the  D-6  to  the  old  RD-7.) 

The  D-6  tractor  costs  less  than  the  D-7  and  can  be  transported  faster  by 
truck. 

The  D-7  tractor  constructed  per  unit  of  time  an  average  of  20  percent  more 
linear  feet  of  single  pa.ss  fire  line,  44  percent  more  square  feet  of  fire  line,  atid 
48  percent  more  linear  feet  of  fire  line  on  .'50  percent  side  slope.  Its  fire  line  was 
cleaner  on  single  pa.ss  construction;  and  it  excavated  .5.j  percent  more  cubic  yards 
per  unit  of  time. 

A  limited  number  of  copies  of  E.  D.  Report  No.  13  are  available  in  the  Division 
of  Fire  Control,  Forest  Service.  Washington,  D.  C.,  for  distribution  to  concerns 
keenly  interested  in  the  .subject. — Divisiox  of  Firk  Conthoi.,  W(is}iin(/tnii  Office, 
V.  S.  Forest  Service. 


DUFFLE  CARRIER 


Region  1 
IJ .  S.  Forest  Service 

The  duffle  carrier  is  a  collapsible,  single-wheeled  frame  for  use  in 
transporting  eqviipment  along  a  trail.  It  is  arranged  so  it  can  be 
folded  into  a  compact  bundle  for  dropping  by  parachute.  The  carrier 
weighs  38  pounds  and  preliminary  tests  indicate  it  will  carry  150  to 
200  pounds. 
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During  the  winter,  as  part  of  the  fire  suppression  studies,  we  ana- 
lyzed the  snioke-jum])er  fires  to  determine  the  mileage  of  cross-country 
travel  and  trail  travel  from  the  fires  to  the  nearest  road  or  airfield. 
The  ditticulties  of  this  travel  were  also  cataloged  as  uphill,  downhill, 
oi'  level,  and  averages  determined.  Our  reason  for  this  analysis  was 
to  study  the  problem  of  returning  smoke-jumper  equipment  by  means 
of  Iron  Mule  or  hand-propelled  carrier  and  thus  eliminate  in  certain 
areas  the  need  to  maintain  pack  stock  and  pickup  men.  These  studies 
sliowed  that  the  duffle  carrier  has  good  possibilities. 

If  an  emergency  does  not  exist,  ecjuipment  in  many  areas  would  be 
returned  to  road  or  aii'field  by  the  smoke  jumpers  themselves,  even 
though  pick-up  by  helico])ter  becomes  feasible. 

A  similar  type  of  duffle  carrier  has  been  built  for  the  Bitterroot 
Forest.  Its  i)urpose  is  to  carry  a  chain  saw  along  trails  for  mainte- 
nance work.  Several  other  forests  have  also  requested  a  carrier  of 
this  type. 

Plans  for  construction  of  the  two  carriers  illustrated  may  be  obtained 
fi'om  the  V.  S.  Forest  Service,  Missoula,  Mont. 

Calcium  Chloride  Prevents  Freezing  of  Stored  Water. — The  following  tabu- 
lation from  Marks  Mechanical  Engineers"  Handbook  may  l)e  of  ititerest  to  those 
who  have  the  problem  of  providing  stored  water  for  fire  protection  at  huidings 
(luring  p«n'iods  of  freezing  weather.  When  100  pounds  of  water  and  solution 
contain  a  given  weight  of  calcium  chloride  the  freezing  jioint  of  the  solution  is  as 
follows : 


Calcium  chloride 
(puundii ) 

e  


Freezing  point 


10. 

12. 

14. 

16 

18. 


»  F.) 
28 
24.2 
21.4 
18.2 
14.4 
9.9 
4.7 


Calcium  chloride 

( IKIIllldS  ) 

20  


22  . 
24  . 
26. 
28. 
30. 


Frecsiiif]  point 
(°  F.I 

  —1.  0 

  —7.3 

  —14.1 

 —22.0 

 —32.0 

 —46.0 


If  iron  barrels  are  used  to  contain  the  water  and  solution,  they  should  be  painted 
inside  with  hot  tar  to  prevent  deterioration  due  to  the  calcium  chloride. — Division 
OF  Enginkekixg,  Waahiiif/ton  Office,  U.  /S'.  Forest  Service. 


A  SLIP-ON  TANKER  FOR  PICKUP  TRUCKS 


H.  M.  White 

Division  of  Fire  Control^  Region  6,  U.  S.  Forest  Service 

The  unit  described  and  illustrated  in  this  article  was  designed  to  fill 
the  need,  in  the  North  Pacific  Region,  for  a  light  slip-on  tanker  that 
could  be  hauled  in  a  one-half-ton  pickup  or  larger  truck  and  quickly 
removed  when  the  truck  was  needed  for  other  hauling.  The  main 
features  of  the  design  are  : 

1.  The  unit  is  self-contained,  the  pumper  and  all  accessories  being 
mounted  on  the  top  frame. 

2.  Weight  of  tank,  frame,  reel,  tool  box,  piping,  and  mounting 
brackets  was  kept  to  the  minimum  by  using  aluminum  alloys.  Even 
the  bolts  are  aluminum. 

3.  A  standard  portable  pumper,  gasoline  tank,  and  suction  hose  are 
mounted  in  such  manner  that  they  can  be  quickly  freed  for  carrying  to 
a  water  source  that  may  be  near  a  fire  but  to  which  the  truck  cannot  be 
driven. 

4.  Provision  is  made  for  securing  the  unit  in  the  pickup  with  clamps 
attached  to  the  liareboard.  The  clamps  are  adjustable  for  different 
pickup  body  widths. 

5.  One-inch  cotton- jacketed  rubber-lined  discharge  hose,  rather  than 
rubber  hose,  is  provided  to  keep  the  weight  down  and  at  the  same  time 
permit  reasonably  high  pressure.  This  hose  is  carried  on  a  simple 
reel  (dead),  because  a  reel  takes  less  space  and  is  considered  more 
practicable  otherwise  than  a  basket  for  mounting  on  a  small  tank. 
The  hose  is  coupled  in  three  100-foot  lengths,  so  that  if  less  than  the 
300  feet  provided  is  needed  to  reach  a  fire  it  will  not  be  necessary  to 
unreel  the  full  amount. 

Brief  descriptions  of  the  principal  parts  of  the  unit  are  as  follows : 
Wate)-  tank. — Outside  dimensions,  46  by  31  by  17  inches,  with  two 
baffles  across  the  31-inch  dimension,  three  li/^-inch  drain  plugs  in  the 
bottom,  and  a  34-inch  drain  cock  at  rear.  Material  is  No.  52-S  alumi- 
num sheet,  0.125  inch  thick,  except  baffles  which  are  0.092  inch.  All 
joints  are  welded. 

Frame. — Material  is  No.  61-S  extruded  alumimun.  The  sub-frame  | 
and  corners  are  %q-  by  21/0-  by  2y2-inch  angle,  and  the  skids  y^-  by  lyo-  ' 
by  2-inch  H-bar.  Joints  are  welded.  The  top  frame  is  y^-  2-  by  2- 
inch  channel.  It  is  bolted  to  the  corner  uprights  so  that  the  tank  can  be 
removed  for  repair  or  cleaning.  The  pimiper  and  other  things  are 
fastened  to  the  top  frame,  the  handles,  reel,  tool  box,  and  brackets 
being  bolted. 

Reel. — The  ends  are  No.  24-ST  aluminum,  153^4  inches  in  diameter. 
The  shaft  is  s^-incli  aluminum  water  pipe,  and  the  core  six  %-inch 
No.  24-ST  ahuninum  i-ods,  22  inches  long,  set  in  a  5-inch  circle. 
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Rear  view  of  slip-on  tanker  in  pdsition  for  sliding  into  pickup  truck. 


Tool  hij.r  and  brackets. — These  items  were  made  of  scraps  left  over 
ill  ciittiiifj  out  the  tank.  The  tool  box  is  18  by  9  by  4  inches.  It 
carries  liios  on  top  for  the  fuel  tank.  Suction  hose  brackets,  at  front 
corners  of  top  frame,  are  spaced  for  4-foot  sections  of  suction  hose, 
and  -will  hold  hve.  A  back-pack  can  is  carried  in  a  bracket  behind 
the  suction  hose.  The  can  and  fuel  tank  are  secured  with  light  web 
straps. 

Pumper. — A  rotary  gear  pump,  driven  by  a  10  horsepower,  2- 
cylinder.  4-cycle,  air-cooled  engine.  Capacity  is  35  gallons  per 
minute  or  more  at  250  pounds  per  square  inch.  Lugs  on  the  frame 
keep  the  pumper  from  sliding  and  a  lieavy  web  straj)  holds  it  down. 
There  is  very  little  vibration.  Other  kinds  of  portable  pumpers 
coidd  be  used,  of  course,  with  some  changes  in  the  mounting. 

Piping. — To  provide  for  quick  detachment,  special  cross  fittings 
were  made,  with  swivel  connections  for  attachment  to  pump  outlets. 
Lines  to  tank  and  discharge  line  to  outside  are  made  with  rubber  hose. 
All  metal  pii)e  and  fittings,  excej^t  certain  nipples,  are  aluminum  water 
pipe.  To  free  the  pump,  the  hold-down  strap  is  released  and  the 
puiiq)  outlet  connections  uncoupled.  The  hose  from  relief  valve  to 
tank  may  be  disconnected  or  left  on.  as  desired.  The  relief  valve  is 
installed  in  the  pump  housing.  The  two  gate  valves  shown  control 
suction  and  discharge  lines  to  tank,  both  1-inch. 

Cover. — A  waterproofed  canvas  cover  is  provided,  to  fit  over  the 
entire  unit.    It  is  secured  with  a  draw  cord  just  below  the  top  frame. 

Bohl-down  rlampf<. — A  metal  clamp,  or  wide  hook,  w^as  made  to  fit 
over  the  roll  on  the  flarelioard  of  the  i)ickui>  body.  It  is  attached  to 
a  2y2-inch  heavy  web  strap,  which  is  passed  over  the  unit  handle 
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and  buckled.  Two  of  these  clamps  are  required.  Since  the  unit  is 
higher  than  the  flareboard  on  most  pickups,  the  pull  is  downward. 
On  the  Dodge  power  wagon,  arrangements  will  be  made  to  attach  the 
clamp  below  the  flareboard. 

Weight. — The  complete  Imit,  dry,  with  all  accessories,  weighs  ap 
proximately  475  pounds;  the  pum^^er  alone,  without  fuel  tank,  160 
pounds. 

Cost. — Final  figures  are  not  available  as  yet,  but  the  average  cost 
per  unit  is  expected  to  approximate  $1,200.  The  pumper,  with  four 
4-foot  sections  of  suction  hose,  strainer,  and  necessary  tools  cost  $487. 

Detailed  plans  of  this  unit  are  available  in  the  Regional  Forester's 
Office,  U.  S.  Forest  Service,  Poi-tland,  Oreg. 

Printing  Maps  on  Fire  Finder  Disks. — In  an  effort  to  improve  up  the  method 
of  mounting  paper  maps  on  metal  fire  finder  disks,  a  procedure  lias  been  devel- 
oped to  print  maps  of  any  area  directly  upon  the  painted  surface  of  any  metal 
disk  by  the  use  of  a  sensitized  emulsion  containing  carbon  particles  as  a  pigment. 
The  metal  fire  finder  disks  are  first  cleaned  with  steel  wool  or  emery  cloth  then 
sprayed  with  2  coats  of  flat  ice-box  white  synthetic  enamel.  When  dry,  thor- 
oughly sand  side  of  disk  to  be  used  with  very  fine  sandpaper.  The  disk  is  now 
coated  with  the  emulsion  described  below  by  using  the  multilith  whirler  in  the 
same  manner  as  if  multilith  plates  were  being  coated. 

The  emulsion  is  prepared  from  two  solutions.  Solution  1  consists  of  3  ounces 
of  egg  albumen  (flake)  in  20  ounces  of  water.  This  is  suspended  overnight  in  a 
cheesecloth  bag  and  strained.  Solution  2  is  1  ounce  of  ammonium  bichromate 
in  4  ounces  of  water.  Combine  solutions  1  and  2  and  add  strong  ammonia  water 
(approximately  28  percent  Bohme)  until  emulsion  turns  straw  yellow.  This 
quantity  (20  ounces)  of  emulsion  will  coat  two  disks. 

To  each  10  ounces  of  resulting  solutions  add  1  tube  of  artists'  lampblack  water 
color  paste.  One  teaspoon  of  Peerless  transparent  water  color  will  further 
improve  quality  of  final  print.  It  is  important  to  dissolve  pigment  tlioroughly 
and  then  strain  emulsion.  Also  move  air  bubbles  from  emulsion  by  straining 
through  cheesecloth  before  coating  disk  in  wliirler. 

A  Kodalith  film  negative  is  prepared  for  the  area  necessary  to  cover  the  disk 
and  then  exposed  with  an  arc  light  while  in  a  vacuum  frame  for  a  period  of 
approximately  10  minutes.  Disks  are  then  immediately  washed  in  water :  a 
piece  of  cotton  is  used  to  clear  off  excess  emulsion  not  set  hy  light  exposure.  The 
background  should  be  clear  and  white,  with  map  details  a  good  strong  black. 

When  disks  are  dry,  spray  2  coats  of  clear  lacquer  on  the  surface.  This  will 
insure  resistance  to  weather  and  water. 

While  this  process  is  being  used  for  the  first  time  this  season,  it  is  reasonable 
to  believe  that  this  type  of  print  should  not  fade  in  sunlight  since  the  pigment 
coloring  is  lampblack  which  is  composed  of  very  small  carbon  particles. — Bukton 
D.  Anderson,  Chief  Draftsman,  and  Earl  A.  Jarboe,  Supervisor,  DupHcuting  Unit, 
Region  S,  U.  S.  Forest  Service. 


FIRE  FIGHTER'S  BELT 


Glenn  A.  Thompson 
Fire  Control  Staff  Officer^  Payette  National  Forest 

In  ceiitr;(l  Idaho  fire  fighters  often  walk  many  miles  to  interior 
fires  -without  accompanying  pack  facilities  and  must  carry  the  means 
of  individual  support  for  a  24-hour  period.  The  equipment  for 
carrying  must  be  tlie  best  to  allow  walking  to  and  fighting  a  fire. 
The  knapsack  has  been  used  for  many  years  but  the  indiyidual  was 
always  forced  to  leave  it  whenever  he  began  work. 

The  fire  fighter's  belt  was  selected  as  an  all-purpose  carrying  device 
that  would  permit  the  individual  to  be  self-sufficient  not  only  during 
the  initial  attack  period  but  throughout  each  work  shift  thereafter. 
The  smoke  jumpers  have  used  these  belts  for  the  past  year  and  find 
that  they  fit  their  needs  very  well. 


SOUTH  DAKOTA  S  JEEP  TANKER 


Harry  R.  Woodward 

State  Forester^  South  Dakota  Defartment  of  Game,  Fish,  and  Parks 

Since  the  war  many  fire  control  organizations  have  made  various 
developments  in  the  use  of  the  jeep  as  a  fire  fighter.  South  Dakota 
has  had  such  excellent  success  that  our  particular  developments  bear 
some  discussion. 

In  the  first  place  there  were  no  facilities  in  our  organization  to  pro- 
vide housing  and  manpower  for  jeep  units,  and  yet  we  knew  that  if 
we  could  get  some  mobile  units  strategically  located  that  our  fire 
problem  could  be  largely  solved.  This  speculation  resulted  in  coop- 
erative agreements  with  various  fire  departments  in  the  Black  Hills 
area.  Under  these  agreements  the  State  furnishes  a  jeep  equipped 
with  two-way  frequency  modulation  radio  to  the  fire  department.  In 
return,  the  fire  depaitment  agrees  to  equip  it,  house  it,  maintain  it, 
and  go  to  any  fire  when  called  upon  by  the  State.  The  State  reserves 
the  right  to  approve  the  type  of  equipment  to  be  installed. 

When  the  jeeps  were  requisitioned,  it  was  specified  that  they  be  fur- 
nished with  heavy  duty  (11-leaf)  springs,  and  15-inch  wheels  with 
7:00-15  tires  to  help  in  carrying  additional  weight.  Also  specified 
were  bumper  weights  to  help  distribute  weight  and  the  hot  climate 
(oversize)  radiator  to  help  cool  the  motor  on  long  tough  pulls  or  long 
periods  of  idling.  In  addition  to  these  features,  we  installed  heavy- 
duty  generators  capable  of  producing  65  amperes  at  idling  speecls. 
This  generator  maks  it  possible  to  operate  the  radio  over  long  periods 
by  just  keeping  the  motor  idling.  A  siren  and  the  radio,  a  50-watt 
transmitter,  were  also  installed.  The  illustration  shows  a  typical  in- 
stallation for  the  Link  radio  in  a  heavy  steel  box  bolted  to  the  body 
just  above  the  dashboard.  Installations  on  other  units  include  both  the 
Motorola  and  General  Electiic  types. 

Tlie  remainder  of  the  ec^uipment  was  ])urchased  by  the  fire  depart- 
ment, in  most  cases  with  county  aid.  First  of  all  a  heav^y  gage  metal 
tank  was  custom  built  to  just  fit  into  the  box  of  the  jeep.  Capacities 
of  these  tanks  varied  from  85  to  100  gallons.  On  top  of  the  tank  a 
Bean  101-F  portable  fire  fighter  Avas  mounted  with  wing  nuts  to  permit 
easy  removal  so  that  the  pump  can  be  used  as  a  separate  unit.  We 
prefer  a  pump  with  a  power  unit  separate  from  the  jeep  motor  to  give 
uniform  pressures  and  to  permit  the  development  of  a  high  pressure 
without  overworking  the  power  plant.  With  this  type  of  ])ump.  we 
found  that  sustainecl  operating  pressures  of  400  pounds  gave  the  best 
results  with  a  minimum  of  deterioration  to  equipment.  The  live  reel 
shown  has  proven  vei-y  efficient  and  is  recommended  for  all  jeep 
tankers.   By  using  a  sniallei-  outside  diameter  liose  (not  sliown  here) 
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Jet^p  tanker  operated  cooperatively  by  the  Hennosa  Coniinunity  Volunteer  Fire 
Department  and  the  South  Dakota  Department  of  Game,  Fish,  and  I'arks. 

which  lias  only  one  braid  and  yet  can  withstand  high  pressures,  we 
found  that  we  could  carry  almost  twice  as  much  hose  by  length.  The 
trigger-type  fog  gun  is  of  great  ini]X)rtance  in  water  economy. 

Other  features  included  in  our  jeep  units  are  hand  tools  of  which 
you  see  a  shovel  and  part  of  a  baclc-pack  pump.  A  McLeod  tool  and 
a  Pulaski  tool  are  carried  on  the  left  side  aud  are  not  shown.  An  in- 
jector type  tank  tilling  luiit  eiud^les  you  to  rapidly  fill  the  taidc  from 
a  pond  or  stream.  The  maximum  output  of  this  pump  is  too  slow  for 
normal  tank  filling  purposes.  A  spotlight  and  a  spare  can  of  gasoline 
for  the  pump  are  not  shown  here. 

There  is  no  evidence  at  this  time  tluit  any  of  these  units  are  over 
loaded.  We  have  taken  the  imits  almost  any  place  a  pack  horse  can 
travel.  They  have  a  record  of  fast  getaway,  early  conti'ol  of  small 
fires,  and  timesaving  mop-up.  As  an  exami)le  of  how  practical  they 
are,  we  converted  them  to  "Ortho"  sprayers  during  our  spring  cam- 
]iaign  against  the  Black  Hills  beetle. 


MOBILE  RADIOTELEPHONE  SERVICE  ON  THE 
FLAT  TOP  EXPERIMENTAL  FOREST 

Herbekt  a.  Yocom 

Forester^  Southern  Forest  Experiment  Station^  U.  S.  Forest  Service 

A  radiotelephone  set  mounted  on  the  fire  patrol  truck  has  proved 
a  cheap  and  practical  method  of  reporting  fires  on  the  Southern  Forest 
Experiment  Station's  Flat  Top  Experimental'  Forest  near  Birming- 
ham, Ala. 

The  set  as  installed  in  the  truck  includes  a  receiver-transmitter  unit, 
a  control  unit,  and  a  very  short  antenna  mounted  on  the  truck  cab. 
Power  is  supplied  by  the  truck  battery.  The  receiver-transmitter 
unit  is  in  a  weatherproof  box  approximately  28  by  24  by  17  inches 
in  outside  dimensions.  The  control  unit  is  installed  on  the  dash- 
board. It  includes  a  green  light  that  shows  when  the  unit  is  switched 
on,  a  red  light  and  a  bell  to  indicate  when  the  unit  is  signalled,  and 
a  telephone  with  a  "push-to-talk''  button  that  switches  the  instrument 
from  listening  to  talking.  The  receiver-transmitter  unit  takes  up 
space  in  the  truck  that  ordinarily  is  usable.  The  control  unit  and 
antenna  use  space  that  is  ordinarily  wasted. 

A  conversation  can  be  carried  on  directly  between  the  mobile  unit 
and  any  telephone  connected  with  the  Bell  TeleiDhone  sj^stem.  Calls 
from  or  to  the  radiotelephone  are  handled  through  a  regular  conti^ol 
terminal  of  the  Bell  system  in  Birmingham,  about  15  miles  from  the 
Experimental  Forest.  A  special  operator  at  the  terminal  makes  the 
connection.  When  the  mobile  unit  is  called,  the  bell  rings  once  and 
the  red  "call"  lamp  lights  and  remains  on  until  someone  answers. 
The  horn  can  be  wired  so  that  it  will  blow  when  the  unit  is  signaled. 
When  a  call  is  made  from  the  mobile  unit,  the  caller  uses  the  "push- 
to-talk"  button  to  signal  the  operator,  who  takes  the  number  and 
places  the  call. 

Radiotelephone  has  been  used  on  the  Experimental  Forest  through 
the  fall  fire  season  of  1947  and  the  spring  season  of  1948.  When  fire 
danger  is  high,  the  unit  is  turned  on  all  the  time  that  the  patrol  truck 
is  manned.  During  periods  of  low  fire  danger,  it  is  usually  turned  on 
while  the  patrol  truck  is  traveling  and  during  the  noon  hour. 

The  telephone  cojupany  representative  who  demonstrated  the  iniit 
pointed  out  that  "dead  spots"  are  sometimes  encountered,  usually  in 
areas  lower  than  the  surrouiuling  topography.  His  instructions  were 
to  drive  on  a  short  distance  and  try  again.  Although  the  unit  on  the 
Flat  Top  Experimental  Forest  has  been  used  in  the  bottoms  of  hollows 
400  feet  lower  than  the  surrounding  topography,  it  has  always  been 
possible  to  make  calls  to  and  from  the  unit. 

20 


FIRE  CONTROL  NOTES 


21 


The  telephone  coiiipany  funiislie.s  the  equipment  and  service  for 
$22  per  month  for  local  exchange  calls.  This  charge  allows  for  20 
outgoing  calls  of  3  minutes  each.  Additional  calls  cost  30  cents  each. 
There  is  no  charge  for  incoming  calls,  but  the  caller  has  to  pay  any 
long  distance  costs.  There  was  an  installation  charge  of  $25.  The 
maintenance  service,  which  is  furnished  by  the  telephone  company  at 
no  cost,  has  been  excellent. 

The  radiotelephone  has  definite  advantages  over  an  ordinary  radio 
communication  system.  Radio  has  a  higher  initial  cost  and  requires 
special  arrangements  for  maintenance  service.  Moreover,  tlie  radio- 
telephone is  directly  tied  to  the  existing  telephone  system.  This  does 
away  with  the  need  for  stand-by  sets  and  makes  it  possible  for  the 
operator  of  the  mobile  set  to  contact  other  telephones  if  the  first  does 
)i()t  answer. 

Radiotelephone  as  a  public  service  is  relatively  new.  It  has  been 
available  in  Birmingham  about  'ly^  years.  At  present,  it  is  designed 
principally  for  urban  areas,  and  is  now  in  use  in  some  54  cities  through- 
out the  United  States.  The  telephone  company  plans  to  expand  the 
service  as  rapidly  as  possible.  Probably  the  next  step  will  be  to  make 
it  available  on  all  main  highways.  The  distance  that  the  service  oper- 
ates satisfactorily  outside  the  urban  areas  varies  considerably  with 
the  topography. 


814289—49  i 


CHALLIS  FIRE  LINE  AND  TRAIL  PLOW 


John  W.  Parker 
Forester,  Region  ^,  U.  S.  Forest  Service 

In  our  develoijinent  of  fire  line  equipment  we  have  to  lieep  in  mind 
tlaat  a  large  part  of  the  West  does  not  lend  itself  to  the  use  of  conven- 
tional type  of  mechanized  equipment  such  as  tractors  and  tankers. 
The  country  is  too  steep  and  rough.  The  shovel  and  Pulaski  are  still 
the  tools  that  build  nuicli  of  tlie  hre  line  in  too  many  cases.  The  hope 
of  every  fireman  is  that  some  successful  gadget  will  be  made  that  will 
do  most  of  the  job  mechanically.  Until  that  machine  arrives  we  must 
make  good  use  of  the  work  horse  and  plow. 

Merle  G.  Markle,  fire  control  staff  man  on  the  Challis  Forest,  devel- 
oped a  V-type  plow  for  fire  lines  that  has  possibilities.  The  plow  will 
do  the  work  if  it  is  gotten  out  on  the  fire  line  with  a  good  work  horse 
and  a  trained  crew.  The  Cliallis  plow  has  developed  into  a  good  trail 
plow  as  well.  Those  who  have  used  it  on  trail  maintenance  claim 
that  it  is  superior  to  any  of  the  other  trail  graders  connnonly  used. 

The  Challis  plow  has  a  number  of  characteristics  that  are  advan- 
tageous. A  land  slide  prevents  the  plow  from  swinging  from  side  to 
side.  The  handles  are  adjustable  for  individual  preference  and  for 
securing  better  control  while  working  on  steep  slopes.  Wings  of  the 
V  may  bet  set  at  any  angle  and  either  one  or  both  may  be  used.  Either 
wing  can  be  raised  out  of  the  way  for  steep  sidehill  work,  allowing 
the  lower  or  cutting  wing  to  function  at  its  best.  Tlie  point  of  the  V 
is  removable  and  different  points  are  used  according  to  the  work  being 
done. 


22 


TIk!  Chiillis  plow  sliowiiif;  details  of  const  nid  ion. 


FIRE  CONTROL  NOTES 


23 


The  (leptli  wliicli  tlie  plow  (li<>s  can  1)0  atljusted  by  difforent  settinjis 
of  the  couher  and  the  hei<:hth  of  beam.  By  an  adjustable  clevis  and 
pull  bar  the  draft  horse  can  be  so  applied  that  the  plow  travels  in  a 
straight  line  and  does  not  tend  to  run  to  one  side. 

Some  of  the  advantages  of  this  plow  over  the  reversible  hillside 
plow  commoidy  used  are  that  it  makes  a  wider  line  and  digs  only 
deep  enough  to  remove  the  fuels  down  to  mineral  soil.  The  point  of 
the  V  is  so  shai)ed  that  it  will  not  get  hung  up  on  roots  and  rocks. 
This  was  particularly  bad  with  the  conventional  ])low,  causing  terrific 
strain  on  the  plow  shaker  as  well  as  the  horse. 

The  plow  weighs  about  lot)  pounds.  This  weight  cannot  be  reduced 
very  nuu'h  and  still  get  the  performance  through  rough  going.  The 
)j1o\v  needs  the  weight  and  it  needs  to  be  rugged.  It  can  l)e  disassem- 
bled for  packing  on  a  horse  in  a  few  minutes. 

The  cost  of  the  ])low  if  made  by  hand  will  be  appi'oximately  $200. 
If  it  is  made  in  quantity,  this  price  could  be  materially  reduced. 


LITTLE  TRACTORS  IN  FIRE  FIGHTING 


John  W.  Parker 
Forester^  Region  4,  TJ .  S.  Forest  Service 

We  have  large  areas  in  Region  4,  as  have  other  regions,  where  trac- 
tors can  construct  fire  lines  with  greater  speed  and  less  cost  than  can 
men  with  hand  tools.  We  know  that  large  tractors  of  the  D-7  or 
D-8  class  once  they  are  on  the  job  can  do  more  work  and  cover  steeper 
terrain  than  any  small  tractor  yet  designed,  but  these  big  machines 
are  slow  to  get  there.  Large  transports  with  20-ton  loads  move  slowly 
over  any  mountain  road.  Short  turns  and  weak  bridges  further  delay 
them.  However,  for  the  big  fires  where  several  miles  of  line  may  be 
necessary  the  big  machines  are  good  business  even  though  it  takes 
them  longer  to  arrive. 

The  problem  is  to  get  the  small  initial  attack  crew  there  soon  enough 
with  adequate  equipment  to  control  the  fire  before  the  big  outfits  are 
needed.  The  little  H.  G.  Oliver  tractor,  Model  HGP-42,  built  by 
the  Oliver  Corp.  of  Cleveland,  Ohio,  is  a  tool  that  promises  to  do  much 
in  strengthening  these  fast  hitting  crew^s.  Some  of  its  specifications 
follow : 

Weight   3,  600  pounds. 

Width  of  tread   50  inches. 

Length  of  tracks   6^2  feet. 

Width  of  dozer  blade   6  feet. 

Width  of  track  shoes   9  inches. 

In  actual  tests  the  tractor  operated  satisfactorily  around  a  side 
slope  of  40  percent  without  building  a  road  to  travel  on.  It  appears 
stable  and  has  little  tendency  to  tip  over.  It  would  slide  before  tipping 
in  most  situations.  The  tractor  tends  to  stand  on  its  nose  when  back- 
ing up  a  steep  slope,  a  characteristic  of  most  little  tractors.  However, 
it  moved  up  the  40-percent  slope  in  reverse.  Rocks  and  small  poles 
hinder  its  climbing  in  reverse  considerably. 

The  H.  G.  tractor  can  work  down  60-percent  slopes  where  rocks  are 
not  too  much  of  an  obstacle.  Steeper  slopes  can  be  descended  by  a 
skillful  operator  if  the  ground  is  reasonably  smooth.  The  tractor  will 
climb  slopes  of  50  percent  or  more  depending  on  the  ground  condition. 
The  testing  of  the  forward  climbing  ability  of  the  tractor  was  limited 
because  it  has  no  fuel  pump,  a  situation  that  can  and  must  be  remedied. 

The  tractor  was  operated  through  heavy  brush  including  cherry, 
ceanothus,  and  willow,  over  terrain  averaging  about  10-percent  slope. 
An  adequate  fire  line  was  built  at  the  rate  of  one-fourth  of  a  inile  per 
hour.  It  was  the  unanimous  opinion  that  25  men  could  not  have  done 
as  well  in  the  same  length  of  time.  The  tractor  also  bucked  a  fire  line 
up  through  similar  brush  on  a  25-percent  slope  with  comparative  ease. 
By  busting  out  a  rough  line  up  the  slope  and  completing  it  on  the 
return  trip  the  line  on  the  25-percent  slope  was  done  at  about  the  same 
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The  H.  G.  tractor :  Left,  worked  through  this  hrush  patch  up  a  10-percent  slope 
with  ease;  right,  built  this  G-foot  road  through  heavy  brush  on  a  50-percent 
sloi>e. 


rate  as  that  on  the  10-percent  slope.  In  open  pemlerosa  pine  type 
on  moderate  slopes  the  H.  G.  tractor  can  biiikl  fire  lines  rapidly.  As 
shown  in  the  picture,  a  short  piece  of  6-foot  wide  trail  was  built  across 
a  r>0-percent  slope  with  ease.  Where  there  is  need  the  tractor  can 
build  itself  a  road. 

The  Beetle  trail  tractor  lacks  the  powei-  to  do  the  fire  job  in  any 
except  the  most  ideal  situations.  The  mobility  of  the  Beetle  is  not 
appreciably  greater  than  the  H.  G.  tractor.  A  iy2-tou  truck  call 
transport  the  H.  G.  tractor  easily. 

There  are  a  few  bugs  in  the  H.  G.  that  should  be  corrected.  It 
needs  a  fuel  pump  as  mentioned  before.  There  is  no  brake  except 
tliat  used  in  connection  with  the  steering  clutches.  This  is  dangerous 
in  steep  country  and  could  be  remedied  by  having  a  foot  brake  op- 
erated by  tlie  right  foot.  The  tractor  has  more  power  than  traction 
and  it  is  believed  tliat  if  the  tracks  were  2  inches  wider  traction  could 
be  increased. 

The  premise  is  that  if  we  can  get  a  small  force  to  any  fire  quickly 
enough  after  the  fire  starts  they  can  control  it  promptly.  This  is  a 
ti  ue  statement  for  99  percent  of  our  fires  and  the  force  usually  needs 
to  be  only  a  man  with  a  shovel  or  water  bucket.  Since  we  cannot 
reach  every  fire  in  time  for  one  man  to  extinguish  it  with  these  simple 
tools,  we  nnist  ])rovide  better  tools  and  in  some  cases  more  men.  We 
have  been  quick  to  suppl}-  the  increased  number  of  men  but  slow  to 
acquire  better  tools. 
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A  5-  to  10-man  crew  used  for  initial  attack  equipped  with  back 
pumps,  shovels,  Piilaskies,  a  100-gallon  pumper  unit  mounted  on  a 
4-wheel-drive  vehicle  and  a  H.  G.  tractor  transported  on  a  1%-ton 
truck  could  be  a  potent  force.  The  training  of  this  crew,  if  it  is  to 
function  properly,  would  prepare  them  to  use  the  most  suitable  tool 
or  tools  to  fight  the  fire  at  hand.  There  should  be  no  hesitancy 
on  their  part  to  all  grab  shovels  and  go  to  work  when  the  need  arises. 
Briefly,  they  would  not  be  essentially  a  tx-actor  crew,  but  the  tractor 
would  be  one  of  their  tools  to  be  used  where  it  would  best  do  the  job. 

Channel  Iron  Bed  for  Plow  Carrier  Truck. — The  beds  of  our  conventional  Hi- 
Low  semi-trailer,  used  in  transporting  tractor-plow  units  are  usually  constructed 
of  2-  by  8-inch  rough  oak  plank.  The  plank  is  bolted  to  the  trailer  channel  sills 
to  form  the  ramp  and  runway  for  the  tractor-plow  unit. 

On  a  fire  forest  it  becomes  necessary  to  load  and  unload  the  unit  many  times 
during  a  season.  The  grousers  on  the  tracks  of  the  tractors  soon  wear  out  the 
wood  flooring.  In  order  to  keep  the  bed  of  the  trailer  safe  for  transporting  the 
tractor  unit,  it  was  necessary  to  constantly  replace  the  2-  by  8-inch  planks.  This 
frequent  replacement  of  the  planking  soon  became  quite  an  item  of  expense 
because  of  the  high  cost  of  good  grade  oak  lumber. 

Befoi'e  the  spring  fire  season  started,  the  Ocala  unit  of  the  Florida  National 
Forests,  installed  a  channel  iron  bed  on  one  of  their  carrier  trucks.  The  channel 
iron  used  was  8  by  2  inches,  bolted  to  the  trailer  channel  sills  with  %-inch  bolts, 
with  the  cleat  side  up  to  form  the  floor  of  the  trailer.  Two  bolts  were  used  on 
each  end  of  each  channel  floor  piece. 

To  floor  the  21-  by  7-foot  trailer  bed,  required  5  pieces  of  iron  7  feet  long  and 
18  pieces  2%  feet  long.  The  channel  iron  on  the  incline  or  ramp  part  of  the 
trailer  bed  was  spaced  8  inches  apart.  On  the  flat  portion  of  the  trailer,  the  2%- 
foot  sections  of  channel  were  used,  spaced  8  inches  apart  but  with  a  2-  by  8-inch 
plank  left  between  each  piece  of  iron.  By  placing  the  channel  iron  on  the  truck 
bed  with  the  cleats  up,  good  traction  was  obtained  for  the  tractor  tracks  for  load- 
ing and  unloading.  By  having  2-  by  8-inch  wood  pieces  between  each  channel  on 
the  flat  section  of  the  trailer  bed,  the  tendency  of  the  tractor  to  slide  from  side 
to  side  while  the  truck  is  in  motion  was  eliminated. 

This  change  ovei>%froni  an  all-wood  to  a  steel-wood  combination  trailer  bed 
has  eliminated  renewing  the  all-wood  bed  at  frequent  intervals  and  we  believe 
will  result  in  a  more  practical  and  safe  trailer  to  use  in  transporting  fire  sup- 
pression tractor-plow  units. 

The  channel  iron  used  in  making  the  bed  cost  $87  and  labor  to  install  the  pieces 
on  the  trailer  amounted  to  .$10.  During  the  past  5  months  no  replacement  of 
the  remaining  wooden  boards  has  been  necessary.  The  steel  channels  take  up 
the  shock  of  the  groitsers  and  the  wood  serves  as  a  cushion  and  stabilizer. — .Tack 
Thurmond.  District  Ranger,  Ot-itla  XntidiKil  Forest. 


PORTABLE  FIELD  TELEPHONE 


Fkancis  ^y.  Woods 
Communications  EiKjinccr,  Region  4,  U.  S.  Forest  Service 

Ilt'<rioii  4  has  attempted  to  lielp  the  field  man  in  liis  comnnniication 
))i'ohlems  hy  assemhlino-  a  metal-eovei'ed  field  telephone  that  will  stand 
all  tlie  transportation  al)uses  connnon  to  items  hauled  in  pickups  and 
carried  on  puck  mules. 

The  development  was  not  a  complicated  process  but  does  give  us 
a  telephone  we  think  the  men  can  use.  The  telephone  instrument 
itself  is  the  Army  EE-.S-li  field  telephone  complete  with  receiver, 
transmitter,  ringer,  and  call  bell.  The  performance  of  this  instru- 
ment is  equal  to  any  of  the  better  Forest  Service  telephones.    The  old 


leather  case  that  came  on  the  Army  EP"-8-B  phone  did  not  protect 
it  sufficiently  for  the  hard  use  our  field  men  gave  it.  To  overcome 
this  a  durable  case  5V2  by  31/2  by  91/2  inches  was  made  to  house  this 
telei)hone.  Instrument  and  case  together  weigh  fl%  pounds.  Field 
tests  indicate  that  the  unit  is  quite  satisfactory  l)oth  from  the  oi)eration 
standi)oint  and  from  its  ability  to  withstand  hard  use.  Tlie  cost  of  this 
comj)lete  unit  is  about  S.-)t)  if  a  new  telephone  unit  is  ])urchased.  The 
Army  EK-8-B  field  phone  can  be  pui-chased  as  surplus  for  various 
prices.  The  cost  of  the  durable  case  is  about  ij^K)  when  built  by  hand. 
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HOSE  WASHER 


H.  M.  White 

Division  of  Fire  Control,  Region  6,  U.  S.  Forest  /Service 

Every  year  it  is  necessary  to  wash  a  considerable  footage  of  fire 
hose,  mostly  cotton-jacketed  rubber-lined,  at  the  regional  warehouse  in 
Portland,  Oreg.  In  bad  j^ears,  the  amount  may  be  50,000  or  60,000 
feet.  For  many  years,  methods  of  washing  without  scrubbing  have 
been  employed,  to  avoid  Avear  on  the  jacket. 

In  the  first  really  effective  washer  constructed,  two  short  pieces  of 
1%-inch  brass  pipe,  each  having  a  narrow  slot  about  3  inches  long, 
were  installed  several  inches  apart,  so  that  as  the  hose  was  drawn  be- 
tween them,  ribbon  streams  under  fairly  high  pressure  were  directed 
at  the  hose  from  above  and  below.  A  good  job  of  washing  was  done 
by  this  method,  except  at  the  edges  of  the  flattened  hose. 

The  installation  of  two  additional  sections  of  slotted  pipe  at  right 
angles  to  the  first  two  was  being  considered  when  Roy  Walker, 
veteran  warehouseman  in  charge  of  the  fire  cache,  had  a  better  idea. 
He  designed  what  he  called  a  '"doughnut"  casting,  having  a  slot  all 
around  the  hole. 

The  casting  is  made  of  valve  bronze  and  an  ordinary  fi/o-inch 
swivel  hose  coupling  is  brazed  to  the  intake.  The  outside  diameter 
is  9^  inches  and  the  inside  diameter  4%  inches.  The  slot  is  cut  at 
an  angle  of  30°  to  the  plane  center  line,  to  increase  the  effectiveness 
of  the  stream.  Width  of  the  slot  can  be  varied,  up  to  0.020  inch,  by 
adjusting  the  four  bolts  shown.  These  bolts  serve  a  dual  purpose : 
Slot  adjustment  and  strengthening  the  casting.  We  set  the  slot  at 
0.006  inch  and  use  200  pounds  j^ressure. 

The  box  in  which  the  casting  is  installed  can  be  constructed  in  vari- 
ous ways,  of  course.  We  use  a  box,  34  by  15  by  12  inches,  made  of 
%-inch  waterproof  plywood.  The  bottom  consists  of  two  pieces, 
sloped  toward  an  opening  at  the  center  to  let  the  water  out.  The  ends 
have  holes  through  which  the  hose  is  drawn  and  the  casting  is  in- 
stalled across  the  center,  with  the  slot  facing  the  entrance. 

To  support  the  hose  as  it  is  drawn  through  the  box  and  casting,  we 
use  two  assemblies  of  1614-inch  rods  about  15  inches  long,  set  in  a 
circle  somewhat  smaller  than  the  inner  diameter  of  the  casting.  These 
rods  do  not  extend  through  the  casting,  as  they  wovdd  interfere  with 
the  stream.  Their  ends  are  set  in  brackets,  attached  to  the  four  bolts. 
The  forward  assembly  is  about  %-inch  above  the  slot  at  the  bottom  so 
that  the  hose  will  not  rest  on  the  casting.  The  rear  assembly  is  lower, 
so  that  the  hose  couplings  will  not  catch  on  it. 
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"Doughnut"  hose  wasluT  in  snnic  posit  inn  as  installed  in  box. 


Preparatory  to  washing,  coils  of  hose  are  soaked  in  a  hirge  tank  for 
several  hours  to  soften  caked  dirt.  Then  the  hose  is  drawn  through 
the  washer  and  out  onto  the  test  and  drying  rack  as  fast  as  a  man 
can  walk.  It  conies  out  thoroughly  cleaned  of  everything  that  plain 
\\  ater  will  remove.  Water  is  supplied  from  an  electrically  driven  gear 
[lumi). 

Since  the  patterns  for  the  casting  are  owned  hy  the  Forest  Service, 
anyone  desiring  to  purchase  one  nuiy  order  from  the  Supply  Officer, 
27()0  Northwest  Yeon  Avenue,  Portland,  Oreg.  The  one  we  have  costs 
$5.75.  exclusive  of  patterns  and  machining.  The  price  would  probably 
l)e  souiewhat  higher  now.  The  machining  costs  mucli  more  than  the 
rough  casting,  of  course.  It  could  be  done  locally  fnjm  a  drawing  to  be 
supplied,  or  the  Portland  supply  officer  could  have  it  done,  if  the 
purchaser  desired. 


PROPANE-DIESEL  OIL  FLAME  THROWER 


A.  B.  Everts 
Fire  Staff  man.,  Snoqualmie  National  Forest 

The  October  1946  issue  of  Fire  Control  Notes  described  a  flame 
thrower  developed  by  the  Los  Angeles  County  Department  of  Forester 
and  Fire  Warden  in  which  butane  was  combined  with  Diesel  oil  to 
produce  an  exceedingly  hot  flame  for  heavy  backfiriiig  jobs.  In  the 
Los  Angeles  unit,  a  compressor  was  used  to  pressurize  the  Diesel  oil 
and,  of  course,  an  engine  was  necessary  to  run  the  compressor. 

A  somewhat  comparable  unit  has  been  developed  on  the  Snoqualmie 
National  Forest  which  utilizes  the  gas  pressure  in  such  manner  that 
an  engine  and  a  compressor  are  unnecessary.  This  is  done  by  using 
proj^ane  instead  of  butane.  The  reason  propane  will  perform  the 
pressurizing  function  while  butane  will  not  is  the  difl'erence  in  pres- 
sures at  given  temperatures  as  shown  in  the  following  tabulation : 

Pounds  pressure 


Tank  temperature  (degrees)  :  Propane  Butane 

40   63  3 

60   92  12 

80   128  23 

100   172  38 


B.  t.  u.'s  per  pound  of  liquid  are:  Propane  21.633;  butane  21,331. 
Propane  will  start  to  vaporize  at  —-±4°  F.,  while  butane  needs  a  tem- 
perature .of  32°. 

Tlie  Snoqualmie  unit,  also  trailer  mounted,  is  made  up  of  two 
standard  ICC,  600-pound  test,  48-gallon  propane  tanks,  to  which 
have  been  added  the  necessary  fittings,  a  hose  basket,  three  25-foot 
lengths  of  one-half  inch  Buna  S-lined  neoprene  hose,  and  torch  (fig. 
1).  The  hose  basket  is  welded  to  the  tanks  and  provided  with  lifts, 
so  that  the  whole  unit  can  be  removed  from  the  trailer  witli  a  chain 
block. 

The  gas  tank,  not  visible  in  figure  1,  has  a  10-percent  valve,  a  top 
outlet  valve,  and  a  pressure  relief  valve,  which  is  set  at  300  pounds. 
The  oil  tank  (shown)  is  identical  except  that  it  has  a  iy2-inch  top 
filler  vent  for  Diesel  oil,  a  copper  tube  which  runs  to  the  bottom 
of  the  tank  to  release  condensed  moisture,  a  Davies  type  pressure 
release  valve,  and  a  pressure  gage.  Oil  is  released  through  the  valve 
in  the  center  of  the  head.  A  clown  curving  tube  runs  through  the 
center  of  the  oil  tank  to  within  1  inch  of  the  bottom. 
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Figure  1. — Trailer  type  propane-Diesel  uil  llaiue  thrower.    The  wooch'ii  end 
piece  at  rear  is  for  protection  of  valves. 

A  copper  tube  runs  from  the  gas  tank  to  the  oil  tank  to  permit  the 
))ropane  to  jn-essurize  the  oik  usually  from  75  to  125  pounds.  When 
tlie  oil  tank  is  empty,  pressure  is  relieved  through  the  Davies  type 
valve  and  the  tank  is  refilled.  This  valve  is  a  standard  safety  in- 
stallation for  this  type  of  e(iuipment.  If  the  escaping  gas  should  be 
ignited,  the  screen  on  the  valve  would  prevent  the  tlame  from  getting 
into  the  tank. 

To  fill  the  gas  taidc,  a  standard  propane  tank  is  up  ended  and 
elevated  so  that  the  liquid  gas  will  flow  through  a  s]3ecial  hose.  The 
10-percent  valve  is  opened  slightly  to  allow  the  air  or  gas  to  escape. 
When  the  incoming  liquid  gas  reaches  the  10-percent  valve,  a  mist 
is  released,  indicating  that  the  tank  is  filled  to  the  safe  working  level. 

The  torch  is  (>  feet  long.  It  is  made  of  1-inch  stainless  steel  tubing, 
with  a  naval  bronze  mixing  cap  at  one  end  and  two  valves  at  the 
other,  one  for  gas  and  one  for  oil.  In  hard-to-ignite  fuels,  such  as 
old  logging  landings,  the  gas  discharge  may  be  reduced  and  an  excess 
of  gassified  oil  applied  to  the  fuel,  after  which  the  gas  is  turned  on 
full  again  to  produce  a  flame  as  shown  in  figure  2. 

The  reason  for  breaking  up  the  hose  supply  iit  25-foot  lengths  is 
the  high  friction  loss  in  small  hose.  The  pressure  obtainable  from 
(he  })r()pan('  tank  is  sufficient  for  a  reasonably  long  flame  throw  with 
75  feet  of  hose,  but  where  that  much  is  not  needed,  it  is  desirable  to 
use  a  shorter  length  and  thus  increase  the  flame  throw. 

Freezing,  which  frequently  occurs  in  any  liquid  as  it  converts  to 
gas,  has  iu)t  been  a  problem  with  this  unit.    The  reason  is  that  the 
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Figure  2. — Propane-Diesel  oil  torch  with  oil  and  gas  turned  on  full. 


freezing  is  in  direct  relation  to  the  surface  area  of  tlie  liquid,  and 
with  the  tank  lying  on  its  side  the  surface  area  is  sufficient  to  prevent 
freezing. 

Two  of  the  trailer  units  were  purchased  for  ranger  use.  They  were 
so  well  received  that  a"  third  ranger,  with  a  large  amount  of  slash  to 
burn,  also  wanted  one.  By  this  time  an  improvement  had  been  added. 
Why  should  the  propane  tank  be  filled  when  tanks  provided  by  the 
oil  companies  can  be  used  just  as  well?  In  this  case,  when  a  gas  tank 
was  empty,  it  could  be  replaced  with  a  full  one.  There  was  only  one 
problem:  with  a  full  tank  lying  on  its  side,  liquid  would  be  drawn 
off  instead  of  gas.  This  was  solved  by  installing  a  vaporizing  cylinder, 
6  feet  long  and  6  inches  in  diameter.  The  gas  enters  the  vaporizing 
cylinder  on  the  bottom  as  a  liquid.  It  is  withdrawn  at  the  top  as  a 
gas  to  pressurize  the  oil  tank  and  to  furnish  gas  to  the  torch. 

At  this  writing  the  three  units  described  have  been  used  to  fire  sage- 
brush in  a  range  reseeding  project,  burn  out  a  slab  and  sawdust  pile 
at  a  small  mill,  fire  log  landings,  set  slash  fires,  and  burn  piled  brush. 
It  has  been  suggested  that  it  might  be  a  formidable  weapon  to  fight 
the  invasion  of  Mormon  crickets  which  occur  periodically  in  some  of 
the  Western  States. 

From  experience  gained  so  far  we  believe  one  filling  of  propane 
on  the  trailer  unit  will  last  through  4  or  5  days  of  judicious  burning. 
About  one  tank  of  oil  is  required  daily. 

Pressurizing  oil  with  propane  gas  is  the  idea  of  a  Seattle  manufac- 
turer, who  has  applied  for  patent  on  the  idea  as  well  as  on  the  dual 
control  torch  which  is  used  with  the  unit. 
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Since  a  heavy  unit,  as  described,  is  limited  to 
trails,  there  is  need  for  a  companion  unit  for  use 


roads  and  tractor 
on  rouerher  and 


steeper  terrain.    Such  a  unit  is  si 


FlGl'liK 


-Improved  back-pacli 
pane  torch. 


pro- 


lown  in  ho;ure  3.    In  theory,  it 
o])ei"ates  in  the  same  manner  as  the 
I  ])r()pane  torch  shown  in  the  Fire 
Control    !2(|uipment  Handbook. 
Its  advantage  over  the  old  type  is 
l^that,  while  it  carries  nearly  twice 
j  as  much  propane,  it  weighs  only 
■■i^>  pounds  as  compared  with  the 
'47  pouiuls  of  the  old  type.  The 
j  tanks  are  shatterproof  stainless 
I'steel  oxygen  tanks  tested  to  600 
I  pounds  and  provided  with  a  safety 
release  set  at  175  pounds.  The 
tanks  are  mounted  on  a  plywood 
l)ackb()ard  which  gives  protection 
tVom  freezing  not  provided  in  the 
clack  board  mounted  older  type. 
The  torch  is  light  and  has  a  thumb 
controlled  valve.     A  10-percent 
valve  is  provided  for  safety  in 
til  lino-. 


In  a  later  version  of  this  torch,  one  tank  is  used  for  Diesel  oil  which, 
as  in  the  trailer  unit,  is  pressurized  with  the  gas.  This  unit  has  two 
hose  lines.  It  can  be  used  with  both  tanks  filled  with  propane  or  with 
one  tank  of  o-as  and  one  of  oil. 


CARRYING  A  TWO-SECTION  WHIP  ANTENNA 
FOR  PORTABLE  RADIO 

Don  Ml.  Drummond 

Assistant  State  Fire  Warden^  Nevada 

Elko  County  is  one  of  the  largest  counties  in  Nevada.  It  is  bigger 
than  the  combined  area  of  the  three  smallest  States  in  the  Union. 
In  this  sparsely  settled  country,  single  fires  have  been  known  to  burn 
thousands  of  acres  of  range  forage.    Ranches,  including  the  hay 


Steps  necessary  to  put  the  antenna  away  for  carrying  :  A,  Dismount  antenna  from 
base  mounting  spring  .md  loading  coil :  B.  fasten  carrying  cap  to  two  sections  of 
anteinia ;  C,  slip  anienna  into  '•carrying  case" — rolled  edge  of  pickuii  bed; 
D,  fasten  caj)  with  wing  nut,  stored  antenna  is  in  travel  position. 
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-iiK'ked  for  winter,  miles  of  fences,  ranch  buildings  and  homes,  have 
at  different  times  gone  up  in  smoke.  Communication  is  a  vital  prob- 
lem in  fire  control  work  on  such  a  large  area  with  so  few  people. 

Through  Government  surplus  the  Nevada  State  Board  of  Fire  Con- 
trol and  the  Nevada  Extension  Service  secured  several  jjortable 
radios — Fisher  type  RS253  and  TW253.  Elko  County  is  experiment- 
ing with  them.  The  county  fire  warden  has  learned  that  the  vertical 
two-section  whip  antenna  is  too  heavy  and  tall  to  be  left  mounted 
during  all  his  miles  of  travel.  The  radio  sets  are  portable — not 
mobile — requiring  that  he  stop  his  vehicle  before  using  the  radio.  He 
must  carry  the  antenna  where  it  is  well  protected,  and  also  in  a  position 
where  it  is  easily  and  quickly  available.  He  slips  the  two  sections 
of  the  antenna  into  the  rolled  edge  of  the  pickup  bed  and  holds  the 
ends  of  the  antenna  firm  with  a  special  cap  he  has  fashioned.  A  wing 
nut  holds  the  cap  and  antenna  "in  storage."  The  antenna  can  be 
unpacked  and  set  up  in  a  matter  of  moments. 


BACK-PACK  PUMP  CARRIER 


John  W.  Parker 

Forester,  Region  If,  TJ .  S.  Forest  Service 

The  back-pack  pump  can  has  become  a  standard  piece  of  fire  fight- 
ing equipment  in  several  sections  of  the  country.  These  cans  are 
carried  in  trucks,  pickups,  tankers,  and  other  vehicles.  The  problem 
is  to  have  a  carrier  that  will  hold  these  in  place  so  they  will  not  get 
damaged  or  spill  the  water  when  being  hauled.  The  safety  of  the 
men  who  ride  in  the  vehicle  is  also  involved.  Quite  frequently  a  pump 
can  must  be  carried  in  an  administrative  pickup  being  used  for  other 
work  and  it  is  necessary  that  it  be  placed  on  the  running  board  or 
other  convenient  place  where  it  will  not  be  in  the  way.  There  are 
several  pump  carriers  on  the  market  but  they  are  expensive  and  usually 
will  accommodate  only  one  make  of  pump  can. 

The  Wasatch  Forest  developed  a  back-pack  pump  carrier  that 
can  be  constructed  cheaply  and  can  be  made  to  fit  any  shape  pump 
can.  The  Wasatch  pump  carrier  requires  the  following  materials  with 
their  estimated  costs : 


2  pieces  2-  by  6-inch  lumber  $0.  25 

1  piece  leather  strap  IV2  by  36  inches  with  buckle  and  keeper   1. 50 

1  screen  door  spring,  extra  heavy  type   .15 

1  piece  5-ply  plywood  for  bottom   .  25 


Total  material  cost   2. 15 

Labor  to  assemble   1. 50 


Total  cost—   3.65 


Left,  top  view  of  pump  can  carrier.  Ri(jlif,  pnnip  ran  inoiinted  in  carrier. 
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The  screen  door  spring  is  attached  to  the  bottom  in  the  form  of  a 
loop.  The  leather  straj)  is  fastened  to  the  loop.  With  this  arrange- 
ment tlie  strap  wlien  buckled  is  under  constant  tension  from  the  spring, 
thus  holding  the  can  firndy  in  the  base. 

Tavo  bolts  will  hold  this  carrier  securely  to  a  truck  bed  or  a  running 
board.  Two  brackets  will  hold  it  on  the  side  of  a  vehicle  if  there  is  no 
space  available  on  running  board  or  truck  bed.  A  detailed  plan  for  the 
back-])ack  pump  carrier  may  be  obtained  from  the  U.  S.  Forest  Service, 
Ogden.  Utah. 

Ruidoso. — Ruidoso.  N.  Mex.,  lias  been  something  of  a  fire  problem  to  the 
Lincoln  National  Forest,  which  surrounds  it,  for  a  luunber  of  years.  The  town 
is  situated  along  tlie  Ruidoso  River  on  a  stringer  of  patented  land  4  miles  long 
and  ranging  in  width  from  14  mile  to  IVj  miles  in  the  heart  of  the  i)OiideroSii 
pine  type.  This  4-mile  strip  of  private  land  is  traversed  by  the  main  road  or 
main  street,  with  only  one  outlet  to  the  north  over  a  secondary  road  at  about 
the  midpoint. 

Prior  to  1!)20  Rui,do.so  was  just  another  small,  mountain  country  community. 
The  local  people  were  dependent  on  farming  and  ranching.  One  or  two  small 
sawmills  oiierated  on  a  part-time  basis  and  contributed  very  little  to  the  local 
economy. 

By  1925  Ruidoso  had  grown.  There  were  a  number  of  summer  cabins  con- 
structed along  the  river  and  people  were  sjiending  the  summer  months  there. 
It  was  considered  advisable  for  the  District  Ranger  to  maintain  a  sunnner  camp 
in  Ruido.so  to  take  care  of  the  fire  problem.  At  this  time,  "everyone"  except  the 
postmaster  left  Ruidoso  in  September,  came  l)ack  In  November  to  hunt,  then 
stayed  out  until  the  following  Jlay  or  .June. 

Ruidoso  continued  to  grow  ;  and  so  did  the  tire  problem.  To  get  some  idea 
of  the  magnitude  of  this  problem,  one  must  consider  that  Ruidoso  grew  within  a 
short  time  from  a  summer  home  group  into  a  thriving  summer  resort  with  crowds 
estimated  at  12  to  thousand  for  week  ends  atid  IS  to  20  thousand  for  the 
Fourth  of  .July  celebrations.  The  Hre  pr<iblem  remained  the  responsibility  of  the 
Forest  Service.  Key  individuals  in  Ruidoso  gave  excellent  but  limited  (■oop('rati<in. 

In  the  early  development  of  the  Ruidoso  area  the  Forest  Service  realized  the 
responsibility  of  local  fire  protection  belonged  to  the  town  of  Ruidoso.  However, 
the  situation  was  such  that  it  was  necessary  to  protect  Ruidoso  in  order  to 
protect  the  forest.  At  times  the  outlook  was  very  discouraging.  Lack  of  fire- 
hghting  equipment  was  a  handicap  to  both  the  F(u-est  Service  and  the  town. 
Rakes,  shovels,  and  back-pumps  were  standard  e(|uii)ment  uj)  to  l!i:!!t.  In  1989  an 
Edwards  pumper  and  l.OOO  feet  of  hose  was  iiurchased  I'nr  the  Ruidoso  area;  in 
194.">  a  tanker  truck  \\  iis  added.  In  194s  a  n(>w  u])-to-date  fil  e  engine  was  pui'cliase<l 
by  the  town. 

.\t  the  spring  fire  meeting  this  year  the  Ruidoso  fire  department  took  over  the 
responsibility  for  sui)pi-essing  all  fires  in  the  Ruidoso  area,  the  Foi'est  Service 
to  assist  when  called  upon.  The  Forest  Service  was  to  handle  all  fires  outside 
the  area,  the  Ruidoso  lire  deiiartment  to  assist  when  needed. 

To  me  two  points  in  luinilling  Ibis  problem  are  outstanding;  the  number  of 
man-caused  fires  and  jiroperty  loss  have  been  held  to  a  niininuun.  and  the  work- 
ing relations  between  the  town  of  Ruidoso  and  the  Forest  Service  have  been  very 
good  at  all  times. — Lke  I5kai.l,  Rungc  Connerv(itioiii>st,  lAncoln  Xatiomil  Forest. 


DEVICE  FOR  TEACHING  CONTOUR  MAP 

READING 


Ralph  G.  Brown 
District  Ranger^  Stamslaus  National  Forest 
Device  consists  of : 

1.  Water  tight  box  with  legs  adjustable  for  leveling. 

2.  Relief  map  built  up  inside  of  box  showing  peaks,  saddles,  ridges, 
creeks,  various  slopes,  benches,  etc. 

3.  Line  marked  inside  of  box,  near  top,  to  use  as  leveling  guide  with 
water. 

4.  Vertical  scale  mounted  inside  of  box,  graduations  coinciding  with 
contour  interval. 

5.  Drain  installed  through  bottom  of  box. 

(5.  Water  container  capacity  equivalent  to  map  box,  connected  by 
rubber  hose  and  shut-off  valve  to  drain. 

7.  Contour  map  mounted  in  lid  of  box,  depicting  the  topography  of 
rhe  relief  map  and  on  the  same  scale.  Contours  numbered  to  corre- 
spond with  those  on  the  vertical  scale  in  map  box. 


Contour  mop  in 
cover  of  box 


WATER 
TANK 


How  used : 

1.  Map  box  set  up  and  leveled. 

2.  Shut-off  valve  opened  and  water  tank  raised  above  level  of  box 
allowing  I'elief  map  to  be  flooded.  If  d,ye  or  other  coloring  matter  is 
added  to  the  Avater  to  make  it  opaque  it  is  more  eli'ectivo. 
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Relief  mop  in 
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CONTOUR  MAP 

RELIEF  MAP 

?>.  Valve  sliut  off  and  tank  letiiint'd  to  position  below  box. 

4.  Valve  ci'acked  to  bi'in<>-  water  level  dowii  to  lunnber  on  scale  rej^re- 
senting  highest  contour  on  contour  map.  Water  line  on  relief  map 
correHponds  and  repi^esents  contour  line  on  contour  map  in  lid.of  box. 

5.  Crack  valve  and  lower  water  to  next  graduation  on  vei'tical  scale. 
Kepeat  process  for  each  contour  with  ex[)hinat  ion. 


SPIRAL  ROTOR  TRENCHER 


T.  P.  Fltnn 

Equipment  Engineer,  Region  6,  U.  S.  Forest  Service 

The  spiral  rotoi*  trencher  is  a  light-weight,  motor- driven  machine 
being  developed  for  fire-line  construction.  A  i-evised  pilot  model 
was  completed  and  given  preliminary  field  tests  3  times  in  June  and 
July  1948.  The  most  recent  test  was  conducted  at  high  elevation  in 
the  Cascade  Range  on  the  Mount  Hood  National  Forest. 

The  most  noteworthy  mechanical  feature  of  the  machine  is  the 
2-way  tapered,  spiral  rotor  digger  or  trencher  tool,  a  positive  excavator 
type  rotating  between  250  and  300  revolutions  per  minute. 


TreiiL'her  ^howiiii;  arraiigeiiuMit  of  the  spiral  rotors. 
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Power  is  supplied  by  a  6-horsepower,  4-cycle  Salisbury  motor.  The 
spiral  excavator  uses  about  70  percent  of  the  power  and  the  traction 
wheels  about  30  percent.  Power  steerinfj;  to  the  tractor  wheels  is 
incorporated  and  appears  well  worth  while  in  that  it  greatly  reduces 
fatigue  of  the  operator.  Positive  cliain  drive  ])r()pels  the  spiral  rotor 
and  delivei's  the  j)riniary  power  to  the  rear  wheels. 

An  important  improvement  in  the  latest  revision  of  this  machine  is 
an  automatic  slip  clutch  installed  in  the  power  drive  line  to  the  spiral 
rotor.  This  slip  clutch  goes  into  action  when  excessive  overloads  are 
caused  by  collision  of  the  rotor  with  immovable  objects.  It  dissi- 
pates a  lai'ge  amount  of  shock  that  otherwise  would  reach  the  motor 
and  main  transmission.  This  feature  is  well  worth  the  additional 
cost  involved  because  it  serves  as  insurance  against  bi'eakage  of  valu- 
able ])arts  in  the  transmission. 

Traction  wheels  ai'e  2-i  inches  in  diameter  and  24  inches  apart  (center 
to  center).  The  axle  is  12  inches  from  the  ground  with  the  transmis- 
sion partly  underslung.  The  complete  imit,  which  weighs  500  pounds 
in  its  i)resent  foi-m.  has  a  low  center  of  gravity  and  good  stability  for 
I'ough  country  operations.    Its  travel  speed  is  1  to  1.3  miles  per  hour. 

Ground  conditions  for  the  tests  made  on  the  Mount  Hood  generally 
would  be  considered  difficidt  for  almost  any  size  of  machine,  because 
of  very  frecjuent  and  heavy  lava  rock  outcr()})s.  Specifically,  the  aver- 
age ground  condition  in  which  the  trencher  was  used  classified  as 
about  75  percent  red  clay  soil  and  25  percent  small  boulders  from 
4  to  8  inches  in  diameter.  Cover  consisted  of  a  heavy  stand  of  pine 
timber  with  a  heavy  undergrowth  of  small  manzanita  brush ;  quite  a 
few  down  logs  and  broken  limbs  were  jn-esent  on  the  surface.  There 
was  usually  sutlicient  space  to  maneuver  the  trencher  around  the  large 
logs  and  between  the  heavy  patches  of  manzanita  brush  as  well  as 
l)etween  the  rock  outcroppings, 

determine  the  limitations  of  the  spiral  rotor  trencher,  its  dura- 
liility.  ()uti)ut.  and  quality  of  trench  under  rough  conditions,  and  its 
ability  an(l  effectiveness  in  general,  trenches  were  made  up  steep  grades, 
on  sidehill,  downhill,  and  on  the  outer  fringes  of  heavy  rock  outcrops. 

Stop-watch  checks  showed  that  in  reasonable  ground  conditions,  at 
least  20  [)ercent  rocks  and  boidders  in  this  case,  excavating  speed  was 
a])proximate]y  1.1  miles  per  hour.  This  speed  allows  the  operator 
just  about  the  right  amount  of  time  to  })ick  his  course.  Trench  width 
averaged  about  22  inches  of  actual  excavation  and  the  berm  of  cast 
out  materials  on  each  side  averaged  about  7  inches.  Although  the 
depth  of  trench  could  be  controlled  easily  by  the  operator's  handle, 
an  average  depth  of  4  to  5  inches  was  usecl  as  a  standard,  principally 
because  this  depth  permitted  the  outer  ends  of  the  spirals  to  clean 
up  the  outer  edges  of  the  trench  and  leave  a  neat  line  without  anv  fall- 
back. 

The  tendency  of  the  rotor  is  to  dig  or  excavate  at  all  times  without 
any  excess  force  applied  from  the  opei'ator's  handle.  It  does  not  lead 
into  the  ground  fast  or  suddenly,  and  when  it  encouiUers  innnovable 
objects,  such  as  large  boulders  or  roots,  the  rotor  automatically  climbs 
and  slides  over  them. 

The  spiral  tool  excavates  and  pushes  dirt  both  ways  from  the  center. 
Its  taper  in  diameter  from  the  center  outward  accomplishes  two  things : 
Reduces  excavating  load  pressure  on  the  outer  ends  of  the  tool,  and 


42 


FIRE  CONTROL  NOTES 


Treuclier  in  actit)ii.    Note  splash  and  the  clean  trench  constructed. 


tapers  the  bed  of  the  trench  upward  toward  both  edges.  The  exca- 
vated materials  deposited  at  the  edges  of  the  trench  remain  very  firm 
so  that  fall-back  is  practically  negligible. 

The  spiral  splashes  dirt  about  2  feet  from  its  outer  ends.  Although 
it  was  not  intended  that  this  pattern  of  spiral  was  to  throw  dirt  very 
far,  the  small  splash  would  be  beneficial  when  working  close  to  a  fire 
line. 

One  interesting  discovery  about  the  behavior  of  a  spiral  rotor  work- 
ing at  right  angles  to  the  line  of  travel,  made  during  earlier  experi- 
ments, was  that  better  results  are  obtained  when  the  spiral  rotates  in 
the  opposite  direction  from  the  tractor  wheels  than  when  it  rotates  in 
the  same  direction.  Rotating  the  spiral  in  the  same  direction  as  the 
wheels,  instead  of  providing  some  forward  traction  as  well  as  excavat- 
ing, resulted  in  a  tendency  to  climb  out  on  top  of  the  ground  and  other- 
wise leave  ragged  edges  to  the  trench.  Rotation  was  reversed  and  the 
spiral  now  does  its  excavating  on  the  upturn,  coming  from  underneath  ' 
against  the  cut.  The  spiral  rotation  now  used  leaves  a  neatly  exca- 
vated and  highly  satisfactory  fire  trench. 

At  this  stage  there  appear  to  be  only  a  few  adjustments,  such  as 
reducing  the  travel  speed  some  to  favor  the  operator  when  excavating 
in  difficult  ground,  and  simplifying  and  streamlining  the  power  trans- 
mission to  the  tractor  wheels.  The  spiral  trencher  tool  is  the  outstand- 
ing feature  of  the  machine  and  its  shape  and  relatively  low  rotating 
speed  reduce  the  possibility  of  damage  or  breakage  to  a  minimum. 
The  6-horsepower  motor  used  is  adequate.  The  proportion  and  bal- 
ance of  the  machine  appear  to  be  quite  satisfactory. 


DRIVEN  WELLS  FOR  FIRE  SUPPRESSION 


Edward  Ritter 
Region  7,  U.  S.  Forest  Service 

All  old  story  need  not  be  often  repeated  unless  it  serves  a  particular  purpose. 
There  is  little  new  in  this  stoi-y  as  it  describes  the  use  of  water  on  forest  tires. 
But  because  it  deals  with  a  specified  locality  and  individual  fires,  it  is  thought 
the  information  may  be  of  interest  to  others.  The  area  is  Cape  Cod,  Mass. 

Growing  up  as  a  westerner  and  working  on  forest  fires  in  the  dry  ijonderosa 
pine  type  of  the  Inland  p;ini)ire  has  tended  to  make  nie  water  conscious  if  only 
from  a  standpoint  of  bavins  sufficient  drinkini;  water  on  the  fire  line.  In  1930 
while  reading  accounts  in  tiie  Idaho  Statesman  of  the  serious  forest  tires  in  the 
East  little  did  I  think  that  some  day  I  would  be  back  there  and  find  out  tirst- 
band  what  some  of  their  problems  were.  (Jape  Cod,  instead  of  being  the  mass 
of  sand  dunes  I  bad  expected,  turned  out  to  be  a  relatively  rugged  area  of  forest 
land,  much  of  wbicli  is  strewn  with  massive  boulders  and  roclv  formations.  The 
use  of  driven  wells  did  not  look  very  practical  atlirst  liut  the  district  lire  warden, 
Massacliusetts  Department  of  Conservation,  had  progressive  ideas  and  wanted 
lo  prove  to  his  satisfaction  that  driven  wells  could  be  used  to  advantage  on 
forest  fires. 


Use  of  water  from  driven  wells  for  forest  fire  suppression  is  not 
unique  although  it  is  believed  that  the  following  instances,  described 
by  E.  Onnand  Dott ridge,  district  fire  warden  for  the  Cape  Cod  area 
witli  headcjuarters  at  Cotuit,  Mass.,  may  serve  as  reminders  of  what 
might  be  accomplished  elsewhere  under  certain  conditions. 

The  Horse  Pond  fire  which  occurred  at  3 : 40  p.  m.  on  August  24, 
1947,  on  a  class  3  day  was  controlled  before  mignight  of  August  24, 
mopped  up  and  declared  out  at  4  p.  m.  August  25.  Although  the  fire 
was  only  about  ,5  acres  in  extent,  1,100  feet  of  line  wns  bulldozed  be- 
tween two  ponds  to  aid  in  corral,  and  the  remainder  of  control  and 
mop-up  was  completed  entirely  with  the  use  of  water.  Fourteen 
thousand  and  three  hundred  gallons  of  water  were  applied  through 
use  of  5  fire  trucks  and  83,140  measured  gallons  were  applied  by  2 
portable  power  pumps  using  the  ponds  as  a  source  of  water  although 
driveti  wells  would  have  served  satisfactorily.  Only  2  hose  lines  were 
used,  each  about  r)00  feet  in  length. 

On  August  f).  1947,  at  11 :  1.5  a.  m.,  a  fire  started  near  South  Mashpee. 
It  was  ;i  class  3  day.  but  oidy  V/.,  acres  burned.  The  fire  was  knocked 
down  by  use  of  a  county  brush  breaker  and  a  town  fire  truck.  A  porta- 
ble power  ])ump  was  attaclied  to  a  hand-driven  2-inch  well  pipe  with 
a  common  Imtton  ])oint  and  a  ()0-mesh  screen.  The  well  was  placed 
in  about  the  center  of  the  hum  and  200  feet  of  li/g-inch  rubber-lined 
hose  was  sufficient  to  accomplish  the  complete  mop-up  job.  A  one- 
quarter-inch  nozzle  tip  was  used  and  an  average  of  12  gallons  per 
minute  was  pumped.  Between  4 :  30  and  9  :  30  p.  m.,  August  6,  3,600 
gallons  were  played  on  the  burn  and  4,320  gallons  between  8  :  30  a.  m. 
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Portable  pumper  at  work  on  South  Mashpee  Fire,  Cape  Cod,  Mass.,  August  1947. 


and  3 :  30  p.  m.  of  August  7.  Seven  tank  trucks  were  used  to  apply 
9,080  gallons  of  water  on  the  burn  during  the  2  days,  making  a  total 
of  17,000  gallons. 

District  Fire  Warden  Dottridge  stated  it  took  20  minutes  from  the 
time  the  equipment  arrived  on  the  scene  until  water  was  being  pumped 
on  each  of  these  t^\o  fires.  He  has  loaded  on  a  half -ton  pickup  truck  a 
set  of  equipment  which  includes  2,400  feet  of  li/o-inch  linen  hose.  400 
feet  of  1%-inch  rubber-lined  cotton-jacket  hose,  two  portable  pumpers, 
suction  hose,  Siamese  fittings,  adapters  and  nozzles,  two  back-pack 
pump  cans,  two  5-gallon  cans  of  gasoline,  one  2-gallon  gasoline  can, 
a  small  complement  of  hand  tools  and  the  well  equipment. 

Driving  a  well  point  is  not  so  mysterious  as  it  is  laborious.  The 
accompanying  ])hotographs  illustrate  what  tools  and  equipment  are 
necessary-  and  show  how  they  are  used.  A  list  of  the  materials  pur- 
chased by  the  Massachusetts  Department  of  Conservation  is  as  follows : 


Quantity  Item  Estimated,  cost 

1  2-  by  4S-inch  washer  well  point   .$12.  00 

.3  5-foot  lengths.  2-inch  galvanized  threaded  pipe   12.  90 

1  2-inch  galvanized  tee   .  82 

1  2-inch  galvanized  plug   .20 

1  2-  by  1%-inch  galvanized  bushing   .  28 

1  2-  by  114-inch  galvanized  bushing  :   .  28 

1  2-inch  malleable  iron  drive  cap   ..50 

4  2-incli  wrought  steel  couplings   1.  7(i 

1  2-arni  well  driver,  60  pounds   .").  00 

1  3-inch  pitclier  pump  1   ii.  10 

1  3%-inch  vacuum  gage   9.  (!0 

2  24-inch  pipe  wrenches   9.  .50 

2  IS-iuch  pipe  wreuclies   5.  .50 

1  11/4 -inch  galvanized  pipe,  threaded  on  both  ends  (1%-foot  length) —  .8.5 

1  1%-inch  smooth  bore  suction  hose,  female  couplings  (4-foot  section )  3.  .52 


Total   67. 81 
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Driving  the  Avell  is  simple.  First  dig  out  a  few  scoops  of  sand  or 
gravel  with  a  rovmd  point  shovel  and  post  hole  digger  until  the  water 
table  is  reached.  Then  place  the  well  jioint  in  a  vertical  position  and 
begin  applying  nniscular  action  to  the  (lO-ponnd  well  driver  which  can 
best  be  o])erated  by  two  men.  When  the  well  point  has  been  (h'iven 
into  the  ground  sulliciently,  make  fittings  of  a  2-inch  tee,  vacuum  gage, 
l)itcher  pump,  and  gate  valve.  Next,  attach  suction  hose  from  pump 
and  all  is  in  readiness  to  start  pumping  water.  Wlien  there  is  no 
further  need  for  the  well,  the  j^oint  may  be  pulled  or  it  may  be  capped 
for  future  use  if  desired. 

Points  which  are  well  to  remember  if  one  is  interested  in  trying  out 
driven  wells  on  his  district  are  listed  here  for  consideration. 

1.  A  fair  knowledge  of  the  local  Avater  tal)le  level  and  wells  already 
driven  in  the  inunediate  area  should  be  helpful. 

-!.  Study  geological  survey  maps,  water  levels  in  adjacent  ponds, 
streams,  and  swampy  areas. 

3.  Confer  with  pei'sons  using  driven  wells  in  the  adjacent  area  at 
similar  levels. 

-t.  Test  wells  by  stand-by  crews  in  areas  likely  to  be  used  for  under- 
grouiul  water  supply  in  case  of  fire. 

5.  Consult  engineers  who  have  made  surveys  of  ground  water  sup- 
plies for  nuuiicipalities. 

().  Ten  gallons  ])er  minute  should  be  expected  from  a  Li-inch  by  -l-foot, 
()()-mesh  well  point  under  i)oor  to  average  contlitions  and  nuich  more 
under  favorable  conditions. 

7.  A  series  of  two  or  more  points  may  be  driven  at  intervals  of  10  or 
more  feet. 

8.  Any  ty]>e  of  pumping  ecpiipment  may  be  used. 

9.  Avoid  if  possible  heavy  vacuum  on  shallow  wells.  There  is  danger 
of  rupture  of  the  button  screen  which  would  allow  sand  or  gravel  to 
enter  the  well  and  possibly  ruin  a  gear  pump. 


Left,  ('(luipinent  necessary  for  well  driving  includes  post  hole  digger,  pipe  wrenches, 
pitcher  pump,  well  head  assembly  with  vacuum  gage,  (j()-pound  well  driver, 
button  type  drive  point,  and  three  sections  of  well  pipe.  Rif/Iit.  driving  the 
point  is  laborious,  but  two  men  can  complete  this  operation  in  a  few  minutes. 
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10.  Aftei^  well  is  driven,  use  pitcher  pump  to'  pump  off  discolored 
water  into  a  container.  If  sand  or  gravel  shows  in  bottom  of  container, 
use  caution  in  operating  gear  pump.  Discolored  water  may  persist 
indicating  for  example,  swamp  water.  This  will  not  be  harmful  so 
long  as  there  is  no  evidence  of  sand  or  gravel. 

11.  Take  a  sample  of  water  from  the  pump  occasionally  to  determine 
if  button  has  been  ruptured. 

12.  After  pumping  for  an  extended  period  an  increase  in  vacuum 
may  be  noted.  This  may  be  due  to  the  draw-down.  Vacuum  should 
remain  fairly  constant  with  a  steady  rate  of  demand  by  the  pump.  A 
constant  increase  in  vacmnn  might  indicate  unfavorable  soil  conditions 
or  rupture  of  a  button  screen,  and  that  the  well  is  filling  up  with  sand 
or  gravel.  A  sudden  increase  in  vacuum  would  probably  indicate  rup- 
ture of  the  button  screen.  These  points  must  be  given  consideration 
during  all  trials  and  careful  observations  should  be  made  to  avoid 
damage  to  equipment  so  that  best  results  may  be  attained. 

District  Fire  Warden  Dottridge  feels  that  the  possibilities  of  using 
water  from  shallow  wells  may  be  greater  on  his  district  than  he  had 
first  anticipated.  He  says,  "why  lay  hundx-eds  or  thousands  of  feet 
of  hose  if  there  is  usable  water  a  few  feet  underground  that  can  be 
tapped  by  use  of  wells?" 
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SLASH  PILING  BY  MACHINE  ON  THE  SOUTH- 
ERN  IDAHO  FOREST  PROTECTIVE  DISTRICT 

Art  Roberts 

State  Fire  Warden,  Southern  Idaho  Fire  Protective  District 

Since  the  spring  of  1945,  it  has  been  possible  for  logging  operators 
on  State  and  private  lands  in  Idaho  to  contract  their  slash-disposal  job 
to  the  State  forester  at  a  more  or  less  stable  rate  on  a  State-wide  basis. 
The  law  is  written  so  that  any  job  may  be  taken  on  its  own  merits, 
but  in  practice,  unless  the  job  is  exceptionally  difficult,  it  is  taken  at 
the  base  rate.  The  actual  disposal  work  is  delegated  to  the  State 
fire  warden  on  the  district  involved.  On  the  Southern  Idaho  Forest 
Protective  District  there  is  almost  100-percent  coojjeration  under  the 
law.  For  this  reason,  it  is  possible  to  consider  the  problem  on  a  dis- 
trict-wide basis.  Roughly,  the  area  is  broken  into  two  imits  and  each 
job  is  considered  with  relationship  to  the  large  unit.  Our  use  of  ma- 
cliines  has  been  pretty  well  confined  to  the  northern  unit  which  em- 
braces the  McCall-New  Meadows-Council  area. 

For  the  most  part  the  type  is  yellow  pine,  and  on  quite  a  lot  of  the 
area  the  slope  is  gentle  and  the  ground  open.  For  this  reason,  we  be- 
came interested  during  1945  in  operating  a  tractor  or  two  on  some  of 
our  slash-disposal  jobs.  Some  work  had  already  been  done  along  this 
line  elsewhere  and  we  looked  into  the  results  obtained  on  some  of 
tliese  jobs.  Late  in  1945  several  fire  wardens  visited  the  Biles  Coleman 
Lumber  Co.  operation  out  of  Omak,  Wash.,  in  a  type  veiy  similar  to 
ours,  where  brush-piling  tractors  had  been  in  use  for  two  or  three  sea- 
sons. The  company  was  using  D-4  caterpillar  tractors  with  60-inch 
center  and  20-inch  track  shoe  equipped  with  a  specially  constructed 
brush  blade  manufactured  by  the  Isaacson  Machine  Works  in  Seattle, 
Wash.  It  was  enthusiastic  about  the  results  obtained  with  these  ma- 
chines and  was  using  them  on  its  entire  operation. 

Our  efforts  to  obtain  machinery  were  redoubled  and  in  October  1946 
we  acquired  two  D— 4  caterpillar  tractors  through  war  surplus.  These 
machines  were  in  new  condition  but  were  narrow  gage  (44-inch  center 
and  i;5-inch  track  shoe).  They  were  equipped  with  La  Plante-Choat 
hydraulic  angle  dozers  and  double  drum  LaToui'neau  winches  with 
fair-leads.  Because  of  the  lateness  of  the  season  no  slash-disposal 
work  was  done  with  these  machines  until  the  spring  of  1947. 

During  the  early  spring,  we  had  special  blades  manufactured  to  our 
specification  by  tlie  Catlow  Transport  Co.  at  Si)okane,  Wash.  These 
blades  were  built  along  tlie  same  general  lines  as  the  Isaacson  blades 
but  with  several  modifications.  In  the  first  jjlace.  the  blades  were 
made  interchangeable  with  the  angle  dozer  blades  already  on  the  ma- 
chines. This  was  not  the  case  with  the  Isaacson  blade.  Second,  we 
extended  the  blade  10  inches  on  each  end  because  of  the  nan-owness  of 
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the  machine.  This  made  the  over-all  widtli  of  the  blade  inches 
instead  of  the  89  inches  of  the  angle  dozer  blade.  The  change  made 
little  difference  in  the  hook-up  as  the  dozer  arms  readily  move  out  an 
inch  from  the  A-frame  and  the  connections  were  maved  in  9  inches 
from  the  ends  of  the  blades.  The  original  arms  and  A-frame  were 
used.  The  blade  was  held  in  place  by  the  same  three  pins  which  held 
the  angle  dozer.  However,  it  Avas  impossible  to  use  the  brush  blade 
in  any  but  the  straight  blade  position.  A  secondary  brace  from  the 
top  of  the  brush  blade  to  the  back  hole  in  tlie  A-frame  was  tried  but 
soon  discarded  as  it  was  found  to  be  superfluous.  Slack  in  the  hook- 
up also  made  it  very  hard  to  keep  this  brace  from  breaking. 

The  blade  was  equipped  with  seven  detachable  teeth  that  gave  11 
inches  vertical  clearance  and  point  forward  10  inches  from  the  perpen- 
dicular. Above  the  teeth  the  blade  Avas  solid  for  20  inches  and  was  then 
a  lattice-woi'k  affair  to  its  over-all  height  of  50  inches.  This  open  top 
was  left  for  greater  visibility  for  the  o])erator  and  to  reduce  the  weight 
of  the  blade,  whicli  even  with  this  open  work  weighed  approximately 
oOO  pounds  more  than  the  angle  dozer.  One  disadvantage  of  the 
changeable  blade  arrangement  and  the  hydraulic  dozer  is  that  tlie  blade 
is  some  18  inches  in  the  front  of  the  machine  because  the  A-frame  is 
hung  far  enough  ahead  to  clear  the  hydraulic  pump.  Another  is 
the  weakness  of  the  hydraulic  hoses  in  work  of  this  kind.  These  dis- 
advantages are  offset  by  the  speed  of  change  to  angle  dozer  for  fire 
work  and  the  ability  of  the  hydraulic  dozer  to  exert  pressure  down. 

Work  was  started  Avith  one  machine  in  June  1947,  and  one  machine 
Avas  kept  in  the  field  during  the  entire  season  or  until  mid-November. 
The  limitations  of  the  machine  soon  becaine  apjjarent.  Because  of 
the  nai'row  gage,  it  vcas  unable  to  operate  on  slopes  much  over  20  per- 
cent.   Rocky  ground  also  stopped  it.    No  attempt  Avas  made  to  oper- 
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ate  in  roproduction  stands  althouoli  some  to])s  were  winched  ont  of 
these  places.  As  the  season  progressed,  we  worked  our  hand  piling 
and  lopping  crews  closer  to  the  machine  and  used  the  machine  only 
where  it  worked  most  efficiently.  During  1!»4S  both  machines  were 
in  the  field  from  June  until  late  October.  Our  greatest  mechanical 
difficulty  was  the  vulnerability  of  the  oil  return  hose  to  the  hydraulic 
pumj).  This  was  comi)aratively  safe  from  bl-ush  in  front  but  limbs 
and  small  stumps  would  get  it  from  below  and  pull  it  off.  Finally 
guards  which  extend  under  the  i)unip  and  hoses  were  devised  and 
bolted  to  the  i)ump  and  radiator  guards.  This  aildition  stopped  our 
trouble. 

We  intend,  but  have  not  yet  made,  a  second  revision  in  the  original 
blade.  This  will  be  to  make  the  lattice  work  solid  directly  in  front  of 
the  radiator  in  order  to  further  protect  the  machine.  This  will  not 
interfere  with  the  visibility  of  the  operator  as  he  seldom  looks  directly 
over  the  front  anyway,  but  should  serve  to  protect  the  screen  which 
must  be  used  over  the  i-adiator  to  keep  it  from  fouling  up  with  moss 
and  dust.  Experience  indicates  that  the  added  weight  will  nudve  little 
difference,  contrary  to  our  original  fears. 

There  are  several  advantages  connected  with  handling  brush  witli 
these  machines.  First,  machine-made  piles  will  burn  much  later 
than  those  made  by  hand  because  they  are  larger  and  tighter.  Then, 
(juite  a  percentage  of  the  windfall  and  top  that  would  normally  be  left 
on  the  ground  gets  into  the  pile.  Xot  all  tliis  burns  but  the  flash 
fuel  is  no  longer  arouiul  it  to  give  a  bad  time  in  the  fire  season.  In 
operating  machines  in  i)iling.  the  ground  is  worked  up.  ])roviding-  a 
better  seedbed.  AVhile  this  is  not  vital,  as  it  is  already  pretty  well 
taken  care  of  in  present  methods  of  *'cat"'  loga-ing,  it  still  may  be  an 
advantage.    During  1!)4(S  (piite  a  bit  of  lopping  was  done  with  the 
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machines.  This  lopping  was  quite  satisfactory  wliere  there  was  in- 
sufficient slash  to  make  j)iles  or  where  the  debris  was  too  scattered 
to  make  it  pay  to  jjut  it  together  in  piles.  Lastly,  machine  piling  is 
much  faster  where  it  is  possible  and  reduces  the  need  for  manpower, 
that  has  not  been  readily  available  during  the  past  few  years. 

On  the  Southern  Idaho  Forest  Protective  District  job,  the  machines 
are  now  used  strictly  as  an  integral  part  of  the  whole  operation  and 
always  in  connection  with  men  for  the  outlying  areas,  the  reproduction 
stands,  and  the  steep  or  rocky  places. 

During  the  bad  fire  months,  July,  August,  and  early  Septembei', 
the  machines  are  kept  on  jobs  as  centrally  located  as  possible  or  as 
close  as  possible  to  our  areas  of  high  hazard.  The  angle  dozer  blades 
are  kept  on  the  job  and  the  change  from  one  blade  to  the  other  can  be 
made  by  two  men  in  5  to  10  minutes.  The  machines  are  transported 
on  a  6  by  6  International  214 -  to  3-ton  truck  that  is  kept  on  the  job 
during  the  summer  months.  In  the  course  of  the  operation  the  ma- 
chines are  used  to  keep  roads  open  to  the  jobs  and  so  give  freer  access 
to  slash  areas  at  far  less  cost  than  that  by  hand  or  by  hiring  it  done 
with  contract  machinery.  As  Ave  have  had  two  easy  seasons  since 
we  started  our  machine  project,  we  have  used  them  only  rarely  on  fire 
control  but  they  are  always  ready  and  can  be  moved  rapidly. 

It  is  extremely  difficult  to  estimate  costs  on  an  operation  of  this 
kind,  but  in  areas  on  which  we  have  done  all  the  work  with  the  ma- 
chines, our  costs  for  a  100-percent  piling  job  have  run  from  20  cents 
to  $1  per  1,000  feet  board  measure  depending  on  the  site,  the  tractor 
operator,  and  the  quality  of  the  job  done.  When  the  machines  are 
used  in  conjunction  with  a  handlopping  operation,  the  costs,  of  course, 
come  down.  It  is  our  opinion,  from  2  years'  experience,  that  a  100- 
percent  piling  job  can  be  done,  with  a  good  operator  and  on  the  type 
of  terrain  on  which  the  machines  can  operate,  for  about  half  the  cost 
of  a  hand  job  of  the  same  quality. 

The  D-4  caterpillar  tractor  is  a  little  small  but  we  believe  that  the 
ease  of  transport  and  the  speed  with  which  it  can  be  made  ready  for 
use  on  the  fire  line  more  than  make  up  for  this  limitation.  The 
operator  must  be  efficient  and  must  understand  and  take  care  of  his 
machine  as  the  work  is  extremely  hard  on  machinery. 

More  protection  for  the  machine  and  operator  are  needed,  and  the 
narrow  gage  on  our  machines  materially  limits  the  percentage  of  slope 
upon  which  we  can  operate.  The  machines,  however,  justify  them- 
selves on  the  slash-disposal  operation  alone,  but  at  the  same  time  they 
provide  for  fire  control  work  a  protection  force  which  would  not 
otherwise  be  available. 


FOREST  PROTECTION  ADOPTS  "BLITZ" 
METHODS 

Francis  M.  Burke 

Forest  Area  Suf  ervisor^  Wisconsin  Conservation  Department 

With  fire  crews  hard  to  recruit,  rangers  turned  to  mechanization. 
Now  2  or  3  men  do  the  work  of  50. 

Forest  fire  suppression  in  Wisconsin  just  isn't  what  it  used  to  be! 

Prior  to  and  during  the  early  thirties,  a  fire  call  meant  the  forest 
ranger  hustled  his  old  "jalopy"  from  the  garage,  hastily  threw  on  an 
armful  of  shovels,  another  of  grub  hoes  or  mattocks,  a  few  back-pack 
water  cans,  and  a  jug  of  drinking  water,  slammed  the  door,  and  was  off 
on  his  prearranged  route  to  assemble  his  scattered  hre  crew  of  towns- 
people and  settlers.  Then  off  to  the  scene  of  the  smoke  as  rapidly  as 
the  poor  roads  and  trails  of  the  day  would  permit. 

In  those  days,  persons  residing  in  wild  land  areas  expected  to  be — 
and  usually  were — called  to  assist  the  ranger  when  smoke  from  a  forest 
fire  rolled  across  the  horizon.  Manpower  Avas  available  in  considerable 
numbers  and  the  economic  conditions  at  the  time  were  such  that  the 
low  fire  fighter  wages  were  sought  by  many. 

Upon  arrival  at  the  fire,  the  ranger  unloaded  his  crew,  distributed 
hand  tools  to  each,  and  assigned  them  work  at  the  burning  edge  of 
the  running  fire.  Slowly  and  laboriously  they  proceeded  to  bring  the 
fire  under  control.  After  the  fire  was  knocked  down,  a  control  line 
at  the  outside  edge  was  usually  hand  dug  to  mineral  soil,  thus  confin- 
ing the  fire.  Following  this  the  crew  worked  at  mop  up  on  the  burn- 
ing interior  by  watering  down  burning  stumps,  logs,  and  other  for- 
est debris  or  covering  them  with  cold,  damp,  mineral  soil. 

Delay  in  assembling  a  crew,  the  slow  method  of  control,  and  the 
ever-present  confusion  when  large  numbers  of  persons  are  involved, 
all  contributed  to  increased  numbers  of  major  fires. 

As  small  fires  became  large,  the  services  of  more  fire  fighters  were 
recjuired.  Greater  numbers  of  supervisory  personnel  were  needed  to 
adequately  apply  the  efforts  of  the  fire  fighters.  Transportation  to 
and  from  the  fire  as  well  as  providing  meals  became  costly  and  difficult 
to  perform.  Reconnaissance  on  the  fire  usually  was  accomplished  by 
cruisers  and  scouts.  Communication  was  handled  by  runners.  Fire 
control  practices  and  procedures  of  the  day  were  the  best  possible  but 
certainly  not  adequate  to  confine  the  many  fires  which  occurred  to 
small  burned  acreage. 

The  legal  responsibility  of  a  Wisconsin  citizen  to  assist  in  forest 
fire  suppression  has  not  changed  but  the  forest  protection  division  of 
the  conservation  department  is  making  every  efl'ort  to  minimize  its 
need  for  large  numbers  of  untrained,  unskilled  laborers  for  fire  con- 
trol purposes.  The  economic  picture  has  changed  so  that  it  has  be- 
come increasing!}'  difficult  to  hire  individuals  at  the  low  fire  fighter 
wage  when  this  means  taking  them  from  better  pay  employment. 
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The  present-day  trend  is  to  hire  small  crews  seasonally,  locate  them 
strategically  near  the  hazard  and  high-risk  areas,  give  them  a  com- 
l)]ete  short  course  in  fire  behavior  and  control  practices,  outfit  them 
with  equipment  and  machines  especially  designed  to  move  rapidly  to 
any  fire  area  and  quickly  knock  down  and  mop  up  all  fires  when  they 
are  small,  send  them  back  to  their  base  to  stand  by  for  the  next  fire  call. 

To  accomplish  this  "blitz"  method  of  control  we  have  late  model 
trucks  outfitted  with  tool  boxes,  water  tanks,  and  power  take-off 
pumps  with  which  water  may  be  applied  to  the  fire  edge  from  the 
truck  tank  supply.  In  addition  we  have  small,  narrow,  crawler  type 
tractors,  readily  maneuverable  in  wild  land  areas,  which  tow  our 
middlebuster  fire  plows  and  thus  rapidly  establish  control  lines  to 
mineral  soil  at  the  burning  edge  of  the  fire.  Tractors  also  are  ecpiipped 
with  water  tanks  and  pumps  so  that  the  burning  edge  of  a  running  fire 
may  be  cooled  down  with  water  at  the  same  time  control  line  i)lowiiig 
is  clone. 


I  lii'  i  lu.iii   I nw   operating  tractor  with  middlebuster  plow  and  water-spray 

e(|nipiiient. 


Tractors  and  plows  are  easily  and  quickly  loaded  on  tilt-bed 
trailers  for  over-the-road  transportation  by  towing  behind  the  hii'ger 
trucks.    Loading  or  unloading  consumes  but  a  nuxtter  of  seconds. 

In  addition  to  the  machines  mentioned,  we  now  use  small  tractors 
ec[uipped  with  bulldozers,  water-tank  trailers  capable  of  transporting 
large  volumes  of  water  to  fire  areas,  small  portable  pumpers  with  fire 
hose  lines  to  facilitate  mop-up  work,  and  radio  to  provide  com- 
nuniications  between  field  men  and  their  headcpiartei-s  or  with  other 
supervisory  personnel  on  major  fires. 

For  scouting  and  I'ecounaissance  work  and  to  aid  in  directing  gi'ound 
sup])ression  forces,  we  employ  a  skilled  observer  in  our  airplane.  The 
plane  is  radio  equi])p('d.  making  possible  immediate  and  ))ositive  com- 
munication to  field  men  below.    With  this  arrangement,  proper  ma- 
hines  are  assigned  where  most  needed.    The  residt  is  faster  and  bet- 
ter control. 
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Wt"  liavo  recently  received  our  first  4-\vheel-drive  power  wajroii 
trucks.  These  veliicles  are  capable  of  moving  over  terrain  which 
heretofore  has  been  inaccessible  to  other  trucks.  We  believe  that  with 
these  trucks  we  can  offer  speedier  fire  control  to  isolated  areas  and 
also  when  road  conditions  are  pool-.  They  will  be  outfitted  with  water 
tanks  and  take-off  pumps  so  that  a  small  civw  may  take  suppression 
act  ion  on  fires. 

In  every  instance,  we  consider  chiefly  appai-atus  which  can  be 
I'lliciently  operated  1)V  a  small  crew.  Our  tractor  and  plow  units  can 
each  establish  as  nuich  control  line  as  50  men  using  hand  tools  in  the 
same  time  interval.  Our  blitz  water  tanker  units  can  apply  water  to 
equal  the  efforts  of  50  men  using  hack-pack  cans  for  knocking  down 
the  burning  edge  of  a  running  lii-e. 

It  is  not  uncommon  for  a  ci-ew  of  two  or  three  men  to  |)roceed  to 
the  scene  of  a.  hiv  as  the  initial  attack  crew.  i'a])i(lly  suppress  the  fire, 
and  return  to  their  station  without  employing  any  enuMgency  assist- 
ance. Delays  in  collecting  large  munbers  of  workers  are  eliminated 
in  this  method  of  attack. 

During  the  1947  fire  season,  54  of  239  fires  in  (me  of  the  4  existing 
forest  protection  areas  were  su])])ressed  entirely  by  ranger  crews  with- 
out the  aid  of  hired  labor.  On  the  remaining  185  Hres,  a  total  of 
()'_!4  men.  or  an  average  of  -yM  men  per  fire,  were  hired  to  assist  in 
actual  suppression  work.  On  many  of  these  fires,  men  were  hired 
only  to  ])atrol  the  burn  after  the  i-unuiug  fire  had  been  stopped. 

Our  fiiv  action  i)lau  schedules  how  apparatus,  nuudiines,  and  super- 
visory personnel  will  move  to  any  major  fire  area.  Equipment  of 
the  particulai'  Hre  district  will  be  called  first  and  that  in  adjacent 
districts  or  from  oui-  Tomahawk  headquai'ters  will  follow  if  needed. 
AVithin  a  short  interval  our  airplane  is  available  for  aerial  reconnais- 
sance and  observation  work,  and  ra(Uo  connnunication  can  be  func- 
I  ioning  to  all  parts  of  the  Hi-e. 

Tliis  trend  towartl  fighting  forest  Hres  with  mechanical  devices 
will  not,  in  fact  cannot,  completely  eliminate  our  future  need  for  the 
services  of  emergency  fire  wardens,  key  coo])erators,  and  numbers 
of  fire  fighters  on  major  fires.  Our  sui)i)ression  connnitments  are  so 
widespread  that  machines  will  never  be  able  to  entirely  replace  our 
manpower  needs. 

Vour  AA'isconsin  foiTst  tire  control  program  is  in  the  hands  of  a  fast- 
charging,  hard-hitting  gi-oup  of  I'angers  and  their  aides.  An  occa- 
sional ire  may  beconu'  tempoi'arily  out  of  control  and  burn  over  an 
ap|)recial)le  aci'eage  of  valuable  foi'est  gi-owth  but  by  far  the  nujst 
liivs  will  he  put  out  lud'ore  the  general  public  knows  they  exist. 


825090—49  2 


THE  RATE  OF  SPREAD— FUEL  DENSITY 
RELATIONSHIP 

W.  S.  Davis 
Forester^  Region  ^,  V .  S.  Forest  Service 

During  a  recent  consideration  of  the  value  of  fuel  reduction  as  a 
fire  control  tool  in  the  Rocky  Mountain  Region,  a  question  was  raised 
as  to  whether  the  density  of  fuel  had  any  eifect  on  the  rate  of  spread 
of  grass  fires.  The  relationship  between  the  rate  of  spread  and  factors 
such  as  wind,  fuel  moisture,  relative  humidity,  and  topography  has 
of  course  been  reasonably  well  established  by  earlier  experiments ;  but 
no  data  could  be  found  covering  the  problem  in  question.  Casual  ob- 
servations of  the  behavior  of  prairie  fires  had  created  in  some  the 
belief  that  a  fire  would  roll  through  sparse  grass  with  the  same  ve- 
locity it  attained  in  denser  stands,  although  admittedly  with  a  lesser 
intensity ;  whereas  others  held  that  a  reduction  in  fire  intensity  would 
also  lead  to  a  slower  rate  of  spread.  To  settle  this  interesting  dif- 
ference of  opinion,  it  was  decided  to  conduct  some  controlled  burning 
on  the  Nebraska  National  Forest,  where  the  rolling  sand  hill  grass- 
lands provide  a  good  continuity  of  forage  conditions. 

Possibly  the  reason  for  the  lack  of  data  on  the  relationship  between 
fuel  density  and  the  rate  of  fire  spread  lies  in  the  fact  that  there  is  no 
convenient  yardstick  for  measuring  fuel  density.  In  the  Nebraska 
experiment  it  was  decided  to  use  the  forage  utilization  of  variously 
stocked  range  allotments  as  such  a  yardstick. 

Two  adjacent  grazing  allotments  were  then  selected  in  gently  rolling- 
terrain.  One  showed  an  average  forage  utilization  of  0.6  animal 
months  per  acre;  the  other  was  stocked  only  half  as  heavily.  These 
two  allotments  were  separated  by  a  drift  fence  and  a  marked  change 
in  vegetation  density  was  indicated  on  the  fence  line. 

The  forage  consisted  of  a  well-cured  mixture  of  the  following : 


Turkeyfoot  (sandhill  bunchgrass)   Andropoyon  hallii 

Dropseed  Sporoholus  sp. 

Prairie  sandgrass  (sand  reed  grass)  Calamovilfa  lonyifolia 

Lovegrass   Eragrostis  trichodcs 

Sedge  Carex  sp. 

Hairy  grama  :  Bouteloua  hirstcta 


Parallel  plots,  500  feet  in  length  and  100  feet  wide,  were  established 
on  each  side  of  the  fence  and  surrounded  hy  adequate  firebreaks. 

The  test  was  conducted  in  November.  Some  variance  in  tempera- 
ture and  relative  humidity  was  noted,  but  the  wind  held  at  a  steady 

miles  per  hour  throughout.  The  fires  were  allowed  to  run  with  the 
wind,  and  were  set  so  that  the  lightly  grazed  and  heavily  grazed  plots 
burned  simultaneously,  affording  a  good  comparison.  Stop-watch 
readings  were  taken  on  the  rate  of  advance  of  the  head  of  the  fire  in 
each  plot.  Since  thermocouples  were  not  available,  the  intensity  of 
the  fire  was  gaged  by  measuring  the  average  height  of  the  flames. 
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Portidii  of  test  liroa.    Utilizaliuii  :  approximately  U.G  auiiiial  moiitli.s  per  acre 
on  left ;  approximately  0.3  auimal  montlis  per  acre  on  the  right. 


Finally,  the  fire  was  allowed  to  run  with  the  Avind  from  the  lightly 
grazed  to  the  heavily  grazed  area,  in  order  to  discover  whether  a  rolling 
fire  would  be  affected  by  thinner  fuel. 

All  tests  showed  conclusively  that  the  reduction  of  fuel  density  has 
a  marked  effect  on  both  the  rate  of  spread  and  the  intensity  of  grass 
fires.    Specifically,  the  average  results  were  as  follows  : 

Frontal  advance  Intensity  of  fire 

of  fire  (feet  per  (.average  height  o 

Area:  second)  flames  in  feet) 

Lightly  grazed  (0.3  animal  months  per  acre)   1.  56  5 

More  heavily  grazed  (0.6  animal  months  per 

acre)   0.  53  1 

Under  the  test  conditions,  in  other  words,  the  residual  density  of  grass 
as  represented  by  a  utilization  of  U.3  animal  months  per  acre  will  allow 
potential  fires  to  advance  three  times  as  fast  and  with  five  times  the 
intensity  of  fires  in  areas  that  have  been  grazed  twice  as  heavily. 

The  result  of  tlie  test  is  further  proof  that  the  principle  of  fuel 
reduction  is  sound,  from  a  suppression  standpoint.  This  finding  of 
course,  does  not  alter  established  Forest  Service  policy  of  managing  the 
range  primarily  in  accordance  with  the  needs  of  the  soil  and  vegetation 
rather  than  as  a  means  of  reducing  fuel  hazards. 


THE  SUMMERFIELD  V-SCRAPER— A  FIRE  LINE 
BUILDER  FOR  OPEN  PINE  FOREST 

J.  A.  Egax 
Bhtrlct  Rainjer.  Coconino  X(itioria]  Forest 

On  the  Long  Valley  District  of  the  Coconino  there  are  175  fires  a  year 
(10-year  average).  It  is  not  unusual  for  a  single  storm  to  start  20 
to  30  fires.  Under  these  circumstances  anything  that  will  increase 
the  efficiency  of  a  fire  guard  is  mighty  valuable.  The  V-scraper.  de- 
velojied  by  General  District  Assistant  Kenry  Summerfiekl,  is  just 
sucli  a  piece  of  equipment.  Under  ideal  conditions  a  fireman  with  a 
combination  fire  tool  can  build  about  10  chains  of  fire  line  per  hour. 
Under  the  same  conditions  (anywhere  that  a  pickup  can  go)  the 
V-scraper  behind  a  pickup  with  a  four-speed  transmission  will  build 
2  miles  of  fire  line  per  hour. 

When  the  fireman  arrives  at  the  fire  he  unloads  the  scraper,  hooks 
it  to  his  bumper  or  trailer  hitch,  throws  on  a  few  boulders  or  a  dozen 
shovels  of  dirt,  and  starts  around  the  fire  making  a  30-inch  fire  line  as 
he  goes.  On  rock}'  ground  or  where  there  is  reproduction  there  will 
be  a  few  skips  in  the  fire  line.  One  man  with  a  combination  fire  tool 
can  complete  the  line  where  the  scra^jer  skips — or  if  the  fireman  is 
alone  he  will  have  to  stop  occasionally  and  check  the  line  to  see  that  it 
is  clean — down  to  mineral  soil. 


Bottom  view  111'  V-sc-raiii'r.  showing  cmisi  i  u<i  inn  :  ami  V-sri  aiicr  in  action. 
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Just  how  inaiiy  Hres,  tliat  might  liavi'  hecoino  lai'iic,  liave  been  kept 
small  l)_v  the  V-scTaixT  would  be  hard  to  <iuess;  but  it  is  safe  to  say  that 
each  yeai'  two  or  tliree  potential  class  I)  fires  have  been  kept  down  to 
P)  or  C  size  and  a  dozen  potential  class  B"s  remained  as  class  A's.  The 
savings  on  this  one  district  can  be  estimated  at  several  thousand  dollars 
a  year. 

The  few  materials  needed  to  build  one  of  these  scra])ers  are  one 
used  ()-fo()t  grader  blade.  -1-  feet  of  1-incli  angle  iron,  a  ;^()-inch  square 
of  okl  roofing  tin  or  galvanized  ii'on,  one  %-  by  G-inch  carriage  bolt, 
nine  ''s-  by  1-inch  cari-iage  bolts.  G  feet  of  or  V^-'mch  chain.  Place 
the  gradei-  l)lade  in  a  vice  about  G  inches  from  the  middle  and  heat 
the  middle  with  an  acetylene  torch.  Have  a  second  man  pull  the  end 
of  the  blade  around  to  form  a  V  with  the  ends  about  30  inches  apart. 
Holes  can  be  drilled  or  burned  in  the  angle  iron  (to  fit  the  holes 
that  are  already  in  the  grader  blade)  and  jjunched  in  the  tin.  At- 
tach the  chain  low  inside  the  scraper  so  that  it  pulls  over  the  top  of 
the  point  of  the  V  and  keeps  the  front  of  the  scrajier  in  the  ground. 

The  accompanying  photogi'aph  of  the  bottom  of  the  scraper  gives 
enough  details  so  that  one  can  be  built  without  difHculty. 


Reverse  Flow  Fan  for  Fire  Plow  Tractors. — On  the  Francis  ^Marion  National 
Forest  we  liavc  ;ilwa\s  lieon  Ijotln^rcd  witli  our  lire  plow  tractors  running  Intt 
because  of  radiatoi's  clogging  up  with  debris.  Dry  iiine  needles,  leaves,  and  grass 
are  sucked  against  the  front  of  the.  radiator  despite  any  kind  of  supplemental 
screen  that  we  have  been  able  to  devise.  Air  circulation  through  the  radiator 
can  be  retarded  enough  after  only  2  or  3  hours  of  plowing  tire  line  to  make  the 
motor  overheat,  whenever  the  weather  is  warm  and  dry.  It  is  hard  work  to 
clean  trash  out  of  a  radiator,  esiiecially  on  the  tire  line. 

Ranger  .John  T.  Koen  wanted  to  try  a  reverse  How  fan.  A  number  of  tractor 
operators  and  sale>smen  insisted  that  a  reverse  fan  would  not  circulate  enough 
air  to  keep  the  motor  operating  cool.  Nevertheless,  we  bought  one  for  an  In- 
ternational Tl)-9  in  March  1!J48  for  .$5.60. 

Altliougli  we  have  not  had  any  tires  on  extremely  hot  and  dry  days  since 
then  to  give  it  the  "acid"  test,  we  have  used  this  ti-actor  with  reverse  flow 
fan  enough  on  pi'escribed  burning  to  make  us  think  we  have  sdlved  our  problem. 
The  fan  seems  to  push  enough  air  through  tiie  radiator  to  keep  it  cool.  The. 
motor  has  not  overheated.  There  is  no  clogging  by  debris  on  tiie  radiator  on 
tlie  fan  side.  Whether  the  motor  hood  sides  are  on  or  off  makes  no  apparent  , 
difference  in  air  circulation  or  resulting  lieat  of  the  motor. — C.  S'.  Hkiuuck,  .Ik., 
Axsixfant  Fonxt  Siiinrri-sor,  south  (Uirolimi  Xafioual  Forrxts.  (Rp.versed  fans 
(111  tractors  ha\e  also  been  used  successfully  in  se\ei-;d  instances  in  western 
regions. — Ed.) 


VERTICAL  WIND  CURRENTS  AND  FIRE 
BEHAVIOR 

John  S.  Crosby 
Forester,  Lake  States  Forest  Experiment  Station'^ 

Forest  fires  are  kiiown  to  behave  in  a  variety  of  ways,  sometimes  in 
quite  unexpected  ways.  Prompt  suppression  requires  that  the  fire 
boss,  in  estimating  the  probabilities  of  control  within  the  allowable 
period,  consider  factors  affecting  the  behavior  of  the  fire  as  well  as 
those  fixed  by  the  site. 

The  important  variables  not  determined  by  the  specific  location 
are  the  weather  factors,  primarily  moisture  and  wind.  Estimates  of 
fuel  moisture  and  winds  are  made  on  the  basis  of  weather  forecasts, 
or  through  a  knowledge  of  normal  daily  variation  and  past  exper'i- 
ence  based  on  observation  of  weather  reactions  in  the  locality.  Often 
the  weather  forecast  must  be  interpreted  in  terms  of  local  topography, 
or  proximity  to  large  water  bodies,  so  personal  observation  may  be 
invaluable. 

Although, fuel  moisture  is  an  important  factor,  the  purpose  of  this 
paper  is  to  point  out  certain  wind  features,  particularly  those  in  which 
vertical  currents  are  concerned,  and  to  present  a  few  general  rules  for 
recognizing  the  probability  of  their  existence.  On  the  ground,  the 
best  information  available  about  wind  is  its  surface  velocity  and  di- 
rection, both  of  which  may  be  constantly  changing,  whereas  little 
if  anything  is  knoAvn  of  the  action  of  the  wind  above  the  immediate 
surface  and  which  may  have  considerable  effect  on  the  fire. 

Wind  is  air  in  motion.  The  direction  of  motion  taken  is  almost  un- 
limited.   Near  the  ground  the  wind  customarily  blows  in  gusts  and 
lulls,  seldom  as  a  steady  even  flow.   Because  it  cannot  be  seen,  it  can 
only  be  noted  by  its  effect  on  various  objects,  and  hence  it  is  difficult  to 
obtain  a  complete  picture  of  the  variations  that  characterize  air  flow. 
•  Watching  the  drift  of  smoke  is  one  waj'  to  observe  its  motion ;  this  j 
is  like  observing  somewhat  similar  currents  in  a  river.    Both  water  j 
and  air  are  fluid,  though  water  is  more  limited  in  its  freedom  of  mo- 
tion.  The  water  swirls  around  and  over  rocks,  makes  eddies  around  j 
land  projections,  and  tumbles  over  falls.   It  exhibits  motion  in  many 
directions  besides  down  stream.   Likewise,  air  moves  in  a  turbulent 
fashion  near  the  ground  while  still  following  a  general  course. 

The  genei-al  flow  of  air  is  determined  by  the  air  pressure  gradient 
and  is  modified  by  the  effect  of  the  earth's  rotation  and  the  friction 
caused  by  the  j^assage  of  the  air  over  the  earth's  surface.  The  direc- 
tion becomes  clockwise  around  high  pressure  centers  with  a  slight 
drift  outward,  and  counterclockwise  around  low  pressure  centers 
with  a  slight  drift  towards  lowest  pressure.    At  any  fixed  location 

'  Maintained  at  the  University  farm,  St.  Paul  1,  Minn.,  in  cooperation  with 
the  University  of  Minnesota. 
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the  wind  direction  changes  as  the  pressure  systems  migrate  and  take 
up  new  positions  in  respect  to  that  point. 

Many  reactions  are  superimposed  on  the  flow  of  air,  particularly 
near  the  ground,  to  modify  the  pressure  flow.  Aloft  the  wind  is 
stronger,  and  more  steady,  being  changed  only  by  strong  reactions. 

Up  and  down  air  currents  may  exist  in  the  lower  atmosphere  in  a 
great  variety  of  intensifies  and  steepness  of  rise  or  fall.  Small  eddies 
in  a  light  wind  may  be  only  a  few  feet  in  depth,  whereas  strong  con- 
vection currents  may  extend  several  miles  into  the  atmosphere,  or 
the  gentle  lift  caused  by  a  warm  front  may  amount  to  10  feet  in  a 
mile,  but  extend  over  1,000  miles. 

At  ground  level  the  wind  tends  to  parallel  the  surface;  that  is  to 
say,  because  the  wind  cannot  penetrate  or  go  through  the  solid  earth, 
its  larger  up  and  down  currents  must  change  to  a  motion  along  the 
surface  on  reaching  the  surface,  though  the  direction  may  be  variable, 
and  small  eddies  still  persist. 

Sustained  vertical  motion  of  the  air  is  more  prominent  at  some 
distance  above  the  surface  where,  of  course,  it  is  more  difficult  to  ob- 
serve. When  a  vertical  motion,  such  as  an  eddy  or  convection  cur- 
rent, is  superimposed  on  the  existing  wind,  the  result  is  alternately  to 
speed  up  and  slow  down  the  wind  making  it  gusty  and  stronger. 

The  stronger  the  horizontal  wind,  the  more  turbulent  it  becomes 
in  its  passage  over  a  rough  surface,  thus  creating  stronger  eddies  and 
more  gustiness  with  frequent  changes  in  direction.  Turbulent,  gusty 
winds  affect  fire  behavior  by  fanning  the  fire  in  spurts  from  varying 
directions,  and  by  carrying  heat  and  embers  to  fresh  fuels. 

The  motion  of  the  air  is  also  strongly  affected  by  the  heat  it  gains 
from  the  earth  on  sunny  days.  Air  in  contact  with  the  ground  then, 
because  of  the  additional  heat,  becomes  lighter  than  air  above  and 
tends  to  rise.  The  rising  warm  air  sets  up  convection  currents.  A 
forest  fire  also  sets  up  such  currents  locally  because  of  the  intense 
heating  of  the  air  by  the  fire. 

The  earth's  surface  is  not  uniformly  heated.  Water  surfaces  are 
cooler  than  land,  and  forested  land  cooler  than  exposed  soil  or  rocks, 
so  the  surface  air  is  not  of  uniform  temperature.  Warmed  air  tends  to 
rise  in  streams  usually  localized  over  the  warmer  areas,  or  hills  may 
lielp  to  start  the  warm  air  upward. 

Down-drafts  occur  as  comi)lements  to  up-drafts.  Both  currents 
have  their  effect  on  a  forest  fire.  While  an  up-draft  in  a  favorable 
atmosphere  has  the  effect  of  pulling  on  the  rising  smoke  column,  thus 
increasing  the  air  feeding  into  the  fire,  the  down-draft  increases  the 
surface  wind  velocity,  making  it  more  gusty  and  turbulent. 

Once  started,  convection  currents  may  be  accentuated  or  depressed 
by  the  atmosphere,  depending  on  its  condition  of  stability.  If 
stable  conditions  exist  (where  the  temperature  decrease  with  elevation 
in  the  atmosphere  is  slight)  the  convection  currents  will  be  damped. 
However,  in  relatively  unstable  air  (where  decrease  of  temperature 
with  elevation  is  great)  convection  currents  are  increased  in  speed 
and  depth.  Convection  currents  sometimes  rise  to  8  or  10  miles  in 
tlie  atmosphere  and  develop  great  vei'tical  velocities. 

With  night-time  cooling,  the  air  is  stabilized  at  low  levels,  and  the 
convection  currents  subside.  This  change  is  a  part  of  the  daily  vari- 
ation in  stability.    In  flat  country  the  wind  then  dies  down.  In 
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mountainous  country  the  wind  stops  flowino-  up-slope  and  begins  to 
flow  down-slope.  xVlong  larger  water  bodies  the  daytime  landward 
breeze  changes  at  night  to  a  seaward  breeze.  These  changes  are 
normal  only  when  the  pressure  gradient  is  weak. 

The  stability  of  the  air  hiyers  both  near  the  surface  and  aloft 
greatly  influences  fire  behavior.  Very  large  fires  generate  intense 
heat  and  may  enable  the  heated  air  to  penetrate  modei'ately  stable 
layers  and  join  or  set  up  vertical  cui'rents  aloft,  thus  giving  a  new 
impetus  to  the  fire,  causing  it  to  flare  up  unexpectedly.  A  study  of 
large  fires  in  relation  to  air  stability  conditions  aloft  might  throw 
new  light  on  unexpected  fire  behavior,  and  jn-ovide  a  new  tool  for 
better  forecasting  fire  behavior. 

When  there  is  marked  air  stability  even  duruig  the  daytime,  the 
height  to  wdiich  convection  currents  may  rise  is  of  little  consequence, 
and  the  diurnal  variation  in  wind  is  not  important.  Thus,  a  strong- 
daytime  wind  may  not  die  down  much  at  night  because  it  is  driven  by 
the  pressure  gradient  alone,  and  it  will  decrease  only  as  the  pressure 
graclient  decreases. 

These  considerations  are  useful  only  insofar  as  one  is  able  to  plan 
for  them  and  hence  a  few  very  general  rules  may  be  helpful. 

While  the  actual  stability  of  the  air  and  the  pressure  gradient  are 
basic,  they  are  not  subject  to  convenient  observation  at  a  fire.  In- 
directly, however,  the  condition  of  stability  shows  itself  in  several 
ways. 

Cloud  formation.'^. — ^Cumulus  type  clouds  ai'e  always  an  indication 
of  rising  air  currents,  and  often  indirectly  of  instability.  In  moun- 
tainous country,  the  rising  currents  may  be  due  to  lift  over  a  ridge, 
while  in  level  country  it  is  almost  always  a  result  of  convection  if 
not  associated  with  a  front.  For  these  clouds  to  form  there  must  be 
sufficient  water  vapor  present  in  the  rising  air  so  that  it  is  cooled  to 
its  saturation  point  before  the  lift  ceases.  If  the  cloud  bases  are  low 
it  is  an  indication  of  abundant  moisture;  if  high,  water  vapor  is  scarce. 
This  condition  is  indicated  at  the  ground  surface  by  high  or  low  rel- 
ative humidity  respectivel,y.  The  height  of  the  cloud  tops  indicate 
the  height  to  which  the  convection  currents  extend,  and  show  also 
the  stability  of  the  air  as  the  currents  do  not  penetrate  stable  air 
layers.  Flat-topped  cumulus  clouds,  therefore,  indicate  stability  aloft. 

Often,  however,  A^ertical  currents  exist  without  formation  of  cumu- 
lus clouds  as  the  w^ater  vapor  content  is  so  low  that  it  cannot  be  carried 
high  enough  to  condense.  Under  such  conditions,  when  the  sky  is 
mostly  clear,  evaporation  is  speeded,  resulting  in  faster  drying  of 
fuels. 

When  relative  humidity  is  low  and  temperature  high,  strong  cui'- 
rents nuxy  exist  to  considerable  elevations  without  clouds  forming'. 
A  further  check  can  be  made  by  watching  the  i-ise  of  temperature 
during  the  morning.  A  sharp  rise  early  that  fiattens  out  and  renniins 
high  substantiates  the  pros])ect  of  deep  vertical  currents,  assuming 
nearly  clear  skies.  Small  whirlwinds  or  dust  devils  also  indicate 
unstable  conditions,  though  they  may  exist  only  near  the  surface. 

Thunderstorms  and  very  large  cunudus  clouds  indicate  instabilitv 
extending  to  great  heights  with  strong  vertical  currents.  Thunder- 
storms with  high  bases  may  be  di'v  storms,  that  is,  the  I'ain  eva[)()rates 
into  the  air  before  it  I'eaches  the  groiuul.  and  hence  liglitning  strikes 
are  more  dangerous. 
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Stratiform  clouds  (fog-like  clouds  or  layer  clouds)  indicate  stable 
conditions  at  least  at  the  level  of  the  clouds  though  stratocumulus 
may  often  form  in  turbulent  surface  air  even  though  the  turbulence 
is  shallow.  In  general,  the  lower  the  stratus  clouds,  if  they  persist, 
the  more  stable  the  air,  and  the  less  possibility  of  vertical  currents. 
Low  stratus  clouds  in  the  morning,  however,  often  are  a  better  indi- 
cation of  good  moisture  conditions  than  of  continued  stability  during 
the  day  for  tliey  may  have  formed  in  a  shallow  layer  of  stable  air 
that  will  rapidly  change  to  an  unstable  layer  during  the  heat  of  the 

Visibility. — Good  visibility  is  often  a  sigii  of  unstable  air  in  which 
vertical  currents  may  develop.  In  unstable  air  the  impurities  are 
carried  aloft  and  away,  while  stable  air  traps  impurities  and  holds 
them  in  a  shallow  layer  of  air. 

Air  mass. — Cool  air  masses  following  cold  fronts  during  the  fire 
season  east  of  the  Rockies  tend  to  rapidly  develop  instability  in  pass- 
ing over  warmer  areas.  This  instability  at  first  is  not  deep,  but  in- 
creases with  time.  The  cool  air  is  also  dry  air,  and  visibility  is  good. 
It  is  usually  recognized  as  coming  in  with  fresh  northerly  winds. 

Winds. — -Gusty  winds  with  a  noticeable  decrease  in  velocity  at  even- 
ing indicate  the  possibility  of  strong  convection  currents  during  the 
day.  Turbulence  and  gustiness  are  more  readily  started  in  unstable 
air.  Such  gusty  winds  usually  are  accompanied  by  frequent  changes 
in  direction.  The  direction  may  vary  through  45  or  more  degrees 
rapidly,  back  and  forth,  or  more  moderately  within  periods  of  an 
hour  or  so. 
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HOUSING  REMOTES  FOR  VHF  RADIO 

North  Pacific  Region 
TJ .  S.  Forest  Service 

Postwar  expansion  in  the  use  of  radio  in  the  North  Pacific  Region 
developed  a  need  for  inexpensive  housing  in  which  to  mount  radio 
equipment  located  remotely  from  its  point  of  operation. 

Most  of  our  new  radio  equipment  is  in  the  very  high  frequency 
(VHF)  range  (30  to  40  megacycles)  which  is  quite  line-of -sight  in  its 
propagation.  Many  of  the  headquarters  in  which  we  wish  to  set  up 
radios  are  down  in  holes  or  otherwise  shielded  by  terrain  so  as  to  be  ill 
suited  to  good  transmission  or  reception  of  VHF  signals.  This  diffi- 
culty may  be  overcome  by  setting  up  the  radio  antenna,  transmitter, 
and  receiver  on  a  convenient  high  point  and  operating  the  station  from 
the  headquarters  it  serves  over  a  pair  of  telephone  wires. 

Radio  equipment  of  the  kind  used  for  headquarters  stations  usually 
comes  in  a  vertical  floor  mounted  cabinet  about  24  by  24  by  74  inches 
with  doors  for  servicing  on  both  front  and  back.  We  decided  that  the 
housing  need  be  no  more  than  is  necessary  to  protect  this  equipment 
adequately  from  the  weather  and  vandalism.  We  also  required  that 
the  housing  be  semiportable  for  ease  of  installation  and  to  comply  with 
regulations  governing  installations  on  leased  or  other  nongovernment 
land.  The  building  also  had  to  be  cheap  and  require  a  minimum  of 
maintenance. 

Out  of  these  specifications  our  shop  personnel  and  radio  engineer 
developed  a  welded  steel  building  approximately  3  by  3  by  6%  feet  with 
arched  roof  and  with  doors  on  two  sides  opposite  the  doors  of  the  radio 
cabinet  which  it  houses.  One-quarter  inch  steel  plate  is  used  for  the 
bottom,  arched  roof,  and  two  sides  of  the  building.  The  remaining 
two  sides  are  composed  largely  of  watertight  steel  doors  salvaged  from 
the  deck  houses  of  scrapped  ships.  Air  inlets  are  provided  low  down 
in  the  two  sides  and  a  thermostatically  controlled  exhaust  fan  mounted 
in  the  overhead.  A  receptacle  for  receiving  the  li/2-iiich  pipe  that 
supports  the  antenna  is  welded  onto  the  roof.  Angle  iron  flanges  are 
welded  to  the  bottom  and  drilled  to  receive  hold-down  bolts  for  mount- 
ing on  a  concrete  slab  or  other  convenient  foundation. 

The  entire  structure  weighs  about  1,100  pounds  and  can  be  carried  in 
the  back  of  a  pickup  truck.  Utilizing  the  ships'  doors  at  junk  prices 
of  $7.50  each,  the  houses  cost  $242  complete  with  exhaust  fan,  thermo- 
stat, and  18  feet  of  li/2-inch  pipe  for  antenna  support.  They  could 
be  fabricated  by  any  small  welding  and  metal  shop  at  that  price  if 
convenient  to  a  shipyard  wrecking  area  where  the  doors  can  be 
obtained. 
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HAULING  CONSTRUCTION  MATERIALS  FOR 
LOOKOUT  TOWERS  BY  HELICOPTER 

Mason  B.  Bruce,  Assistant  Supervisor,  and  Carl  H.  Crawford, 
Forest  Engineer,  White  Moimtain  National  Forest 

The  White  Mountain  National  Forest  had  the  problem  of  transport- 
ing some  2G,000  povnids  of  building  materials  and  equipment  to  a  new 
tower  location  on  Mount  I'equawket  (elevation  3,268  feet)  near  Con- 
way, X.  H.  The  job  involved  building  a  Sy^-mile  tractor  road  to  within 
a  half  mile  of  the  summit  and  then  back-packing  the  materials  from 
there  to  the  top,  the  sunnnit  of  Pequawket  being  so  ledgy  as  to  make 
the  use  of  horses  or  tractors  impractical.  Lack  of  cover  and  high  winds 
keep  the  snow  pretty  well  blown  from  the  ledges  and  make  the  use  of 
a  snow  road  to  the  top  out  of  the  question.  After  careful  study,  it 
was  estimated  that  the  transportation  job  could  be  done  for  $3,033. 

It  was  decided  to  investigate  the  possibility  of  hauling  the  mate- 
rials to  the  summit  by  helicopter.  The  difference  in  elevation  between 
t  he  nearest  roadside  clearing  and  the  point  of  delivery  was  2,500  feet ; 
airline  distance  was  214  miles.  The  material  to  be  hauled  varied  in 
nature  from  treated  timbers  2  inches  by  10  inches  by  20  feet,  to  metal 
window  casings  measuring  about  3  by  4  feet,  and  bulky  cartons  of 
insulating  bats  measuring  some  2  by  4  by  4  feet.  A  quantity  of  sand 
and  cement  was  also  included. 

Bids  were  solicited  from  all  known  helicopter  ownei's  in  the  New 
England  area.  New  England  Helicopter  Service,  Inc.,  of  Hillsgrove, 
R.  I.,  agreed  to  do  the  job  at  a  uniform  rate  of  9  cents  per  pound,  which 
brought  the  cost  of  transportation  to  $2,372.49  for  2(),;5f)l  pounds. 
Loading  and  unloading  were  done  b}^  Forest  Service  personnel  under 
the  direction  of  the  pilot. 

Two  helicopters  were  used.  Bell  models  4TB  (1947)  and  47D  (1948). 
Each  was  equipped  with  two  tubular  aluminum  crosspieces  attached 
to  the  landing-gear  supports.  Lumber  and  other  long  and  bulky 
material  were  secured  firmly  to  these  cross  members.  Items  smaller  in 
over-all  size  were  carried  in  the  cab.  There  was  no  significant  differ- 
ence in  the  results  obtained  from  the  two  models  used. 

A  small  field,  less  than  a  quarter  of  an  acre  in  size,  was  ample  for  a 
loading  point.  For  a  landing  point  on  the  top  of  the  mountain,  it  was 
necessary  to  level  off  an  area  roughly  25  feet  square  with  small  stones 
and  dirt.  The  particular  helicopters  being  used  had  no  wheel  brakes 
and  could  not  land  on  sloping  surfaces.  No  clearing  of  trees  or  brush 
was  necessary  since  the  mountaintop  was  barren. 

Loads  varied  fi-om  250  to  425  pounds,  depending  upon  temperature 
and  wind.  Carrying  capacity  increases  as  temperature  drops,  and 
winds  up  to  40  miles  per  hour  have  a  definite  favorable  effect.  Average 
loads,  exclusive  of  pilot,  were  300  pounds.  A  loading  crew  of  two  men 
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Loading  crew  in  operation.    Lumber  was  secured  with  straps ;  small  materials 

were  carried  inside. 


at  the  foot  of  the  mountain  sorted,  weighed,  and  bundled  the  materials. 
An  unloading  crew  of  two  men  at  the  top  detached  the  loads  and 
stored  them.  These  were  the  minimum  size  crews  necessary  at  each 
point.  At  times,  they  were  hard  pressed  to  keep  up  with  the  flow  of 
materials. 


llclicHjitci-  laliing  off  will]  l  ull  luad. 
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During  the  best  day  of  operation,  an  Si/p-hour  day,  13,000  pounds 
were  carried  by  the  ]\Iodel  47D.  Round  trips,  including  loading  and 
unloading,  averaged  about  I'i  minutes  each.  Several  individual  loads 
were  completed  in  as  little  as  8  minutes  each.  Extra  help  was  necessary 
in  loading  and  unloading  during  this  day. 

Some  unusual  cost  was  involved  by  the  New  England  Helicopter 
Service,  Inc.  The  carrying  cross  members  were  fabricated  for  this 
particular  job  and  experimental  expense  was  entailed  in  their  develop- 
ment. The  Helicopter  Service  had  to  carry  on  rather  time-consuming 
negotiations  and  tests  with  the  C.  A.  A.  and  their  insurance  company 
before  ])ermissiou  could  be  obtained  to  go  ahead  with  the  operation. 

Officials  of  the  Helicopter  Service  reported  the  operation  to  be  a 
practical  one  and  indicated  active  interest  in  bidding  ui)on  similar 
jobs.  This  was  the  first  operation  the  concern  had  attempted  in 
juountainous  country. 

The  results  of  the  project  indicate  that  helicopters  are  practical  for 
transporting  certain  types  of  construction  nuiterial  and  equipment 
to  points  made  inaccessible  by  elevation  and  lack  of  roads.  Their 
use  should  be  given  serious  consideration  in  planning  transportation 
to  such  locations. 


Aerial  Fire  Detection. — During  the  last  week  in  Augu.st  and  the  first  week  of 
September  li>48,  a  series  of  dry  linlitinji  storms  occurred  on  tlie  Poudre  District 
of  tlie  Roosevelt  Nation.il  Forest  in  Colorado.  Five  fires,  the  forerunners  of  12 
in  a  6-da.v  period,  had  been  started.  These  had  l)een  located  by  lookouts  or  by 
local  people  and  were  in  all  stages  of  being  supi)ressed. 

On  August  31  the  lookout  on  West  White  Pine  Mountain  spotted  what  lie  thought 
was  a  smoke  in  the  vicinity  of  Crystal  Mountain.  Local  ranchers  were  imme- 
diately dispatched  to  the  area  but  could  not  locate  the  fire.  On  September  1,  I 
hired  a  plane  from  a  local  air  service  company  to  fly  over  the  area  in  an  endeavor 
to  locate  the  lost  fire.  L'pon  approaching  the  locality  where  the  smoke  had  been 
seen,  we  ran  into  another  dry  lightning  storm.  The  air  became  exceedingly 
rough  and  we  were  forced  to  clind)  to  an  altitude  of  1.3. ."idO  feet. 

AVhile  we  wer(>  flying  at  this  altitude,  in  the  Luscoinlie  two-place  plane,  a  bolt 
of  lightning  seemed  to  fla.^h  pa.><t.  and  almo.st  inunedialely  we  saw  a  large  ball  of 
white  smoke  puff  up  from  a  ridge  to])  south  of  Crystal  Mountain.  Inunediately 
fdllowing  this  smoke  a  tree  hurst  into  flame.  The  plaTie  was  not  equipped  witii 
a  radio  so  upon  determining  the  exact  location  of  the  strike,  we  headed  for  the 
airport  near  Fort  Collins.  Thirteen  minutes  after  the  strike  had  occurred  it  was 
reported  to  the  supervisor's  oflBce  and  supi)i-ession  action  was  immediately 
started.   The  fire  was  held  to  an  area  of  approxim;itely  TiO  square  feet. 

The  area  in  which  the  strike  occurred  was  only  indirectly  visible  from  the 
nearest  lookout  tower  (5  miles  distant,  and  the  lookout  failed  to  see  the  smoke 
until  long  after  suppression  action  was  started.  Tiie  use  of  a  plane  in  this  case 
quite  likely  prevented  the  fire  from  developing  into  a  much  larger  one,  since  fire 
danger  was  high. 

In  areas  where  a  regular  air  detection  system  is  not  set  up  or  justified,  a  short 
patrol  after  each  dry  lightning  storm  may  well  he  worth  the  cost. — Howard  W. 
Staoelm.w,  Forcstrr.  Rooscrelt  Xdtiomtl  Forest. 


MOBILE  REFERENCE  MAP 


Ed.  J.  Smithbukg 

District  Ranger,  Los  Padres  National  Forest 

Need  for  a  readily  accessible  map  for  reference  when  learning  a  new 
district  led  to  the  use  of  a  map  mounted  on  a  window  blind  above  the 
Avindshield  on  a  pickup.  The  arrangement  i^roved  so  handy  that  the 
writer  has  used  one  for  about  8  3'ears,  transferring  it  from  car  to  car, 
and  putting  on  new  maps  when  changes  of  station  made  it  necessary. 
Time  saved  at  intersections  has  been  considerable,  and  the  map  has 
proved  of  value  for  follow-up  dispatching  while  enroute  to  a  fire. 

The  cost  of  the  blind  is  negligible;  installation  is  eas}',  but  must 
differ  slightly  for  each  type  of  vehicle.  The  regular  brackets  fur- 
nished with  the  blind  work  very  well.  It  is  usually  possible  to  use 
two  of  the  machine  screws  holding  the  windshield  channel  to  hold  the 
forward  edge,  and  a  couple  of  metal  screws  to  hold  the  rear  edge  of 
the  brackets.  When  the  blind  is  in  place  it  is  well  to  squeeze  the 
bracket  together  so  the  blind  won't  jump  out.  Leave  the  stick  at  the 
bottom  of  the  blind  longer,  so  the  blind  can't  accidentally  unroll  and 
spin.  Gluing  the  map  to  the  blind  is  not  necessary.  To  install  the 
map  on  the  blind,  unroll  both,  place  the  map  on  top  of  the  blind  and 
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roll  snugly  together.  Fasten  the  bottom  edge  with  scotch  tape  and 
staples,  then  unroll  and  fasten  the  top  similarly.  Do  not  fasten  the 
sides.  Tension  when  pulling  the  map  down  keeps  the  map  smooth  and 
straight,  and  the  blind  prevents  the  light  from  shining  through. 

We  plan  this  year  to  equip  all  tankers  with  water  maps  showing  the 
location  of  all  water  supply  sources,  together  with  the  amount,  and 
method  of  drawing  water.  All  routes  of  travel  will  be  shown,  includ- 
ing accessible  ridge  tops.  All  patrolmen  will  be  equipped  with  human 
use  maps  showing  points  of  public  contacts  and  types  of  hazards 
present. 


Accident  Experience  of  Smoke  Jumpers,  Region  1,  1948. — Clyde  Blake,  safety 
officer  for  Reffion  1.  reports  that  142  junipers  completed  training  and  758  jumps 
were  made,  580  training.  164  on  41  fires,  and  14  on  rescue  mission.  Only  3  dis- 
abling injuries  occurred.  Two  of  these,  a  sprained  foot  and  a  sprained  back, 
were  the  results  of  hard  parachute  landings ;  the  third,  a  broken  leg  in  a  felling 
accident. 


Accident  Experience  of  Smoke  Jumpers,  Region  4,  1948. — A  report  of  the  acci- 
dent experience  of  smoke  jumpers  at  2  bases,  McCall  and  Boise,  revealed  that 
in  500  jumps  by  63  jumpers  only  3  accidents  occurred.  Two  of  these  were  minor 
jumping  accidents  involving  no  lost  time  that  occurred  during  training  jumps. 
The  third,  resulting  in  broken  bones,  happened  during  a  jump  to  a  fire  and 
caused  a  loss  of  144  man-days.    Statistics  were  given  for  age  groups  as  follows : 


Age:  Jumpers      Jumps  Accidents 

24  and  -under   47        403  3 

25-29   13          80  0 

30-34   2          10  0 

35  and  over   17  0 


One  of  the  minor  acidents  occurred  to  a  jumper  weighing  less  than  150  pounds ; 
the  other  two,  to  jumpers  weighing  more  than  150  pounds.  At  the  McCall  base 
there  were  also  nine  minor  accidents  such  as  ax  and  saw  cuts  and  bruises.  Two 
of  these  occurred  in  fire  suppression  work,  the  others  on  project  work. 


Safer  Single  Edge  Brush  Hooks. — Marvin  D.  Hoover  of  the  Southeastern  Forest 
Experiment  Station,  in  a  good  suggestion  on  single  edge  brush  hooks  says,  "Very 
little  or  no  cutting  can  be  done  with  the  extreme  ixnut  of  the  blade  or  the  heel, 
and  these  edges  become  very  sharp  with  repeated  filing  of  the  blade.  At 
the  same  time  these  are  the  parts  of  a  blade  most  likely  to  cut  men.  We  have 
dulled  about  one-half  inch  back  from  the  point  and  rounded  and  dulled  the  heel. 

"In  actual  use  the  workers  found  no  objection  to  this  change  and  we  all 
believe  it  is  much  safer." 

The  Forest  Service  specification  for  single  edge  brush  hook,  revised  in  1947, 
includes  this  safety  provision. 


STRIP  MAP  FOR  USE  IN  OBSERVATION  PLANE 

T.  A.  Pettigrew 
Control  Dispatcher,  Trinity  National  Forest 

For  3  years  the  Trinity  Forest  has  been  using  strip  maps  in  plane 
observation  while  scouting-  fires,  etc.  They  are  prepared  from  %-inch 
scale  forest  maps  and  have  been  found  convenient  and  serviceable. 
The  instructions  for  cutting,  folding,  and  mounting  should  be  followed 
step  by  step. 

1.  Mark  off  map  vertically  into  three  strips  with  the  center  strip  1 
inch  wider  than  the  combined  widths  of  the  outside  strips.  The  out- 
side strips  should  be  same  size.  Make  these  marks  solid  lines,  as  they 
will  be  cut  later;  number  the  lines  1  and  2  as  on  the  accompanying 
drawing. 

2.  Draw  three  vertical  broken  lines  through  the  center  section 
dividing  it  into  fourths,  number  lines  3,  4,  and  5 ;  later  the  map  will 
be  folded  on  the  broken  lines. 

3.  Draw  a  vertical  broken  line  through  each  of  the  outside  strips, 
one-fourth  inch  off  center  toward  the  outside  of  the  map.  These  lines 
will  be  numbered  6  and  7.  This  operation  completes  the  vertical  di- 
vision of  the  map. 

4.  Measure  the  distance  from  the  first  horizontal  line  above  the 
range  numbers  at  the  bottom  of  the  map  to  the  top  of  the  map  and 
divide  into  three  equal  sections  by  drawing  two  solid  horizontal  lines 
between  vertical  lines  1  and  2  and  from  lines  6  and  7  to  the  edges  of 
the  map.  Complete  these  lines  by  drawing  broken  lines  from  vertical 
lines  6  to  1  and  2  to  7.    These  lines  are  numbered  8  and  9. 

5.  The  map  will  be  cut  into  nine  sections  so  at  this  time  letter  the 
sections;  the  cuts  will  be  made  on  lines  1,  2,  8,  9.  Starting  at  the 
upper  left  corner  letter  the  sections  A  through  I. 

6.  Divide  each  of  the  first  two  horizontal  tiers  of  sections.  A,  B,  C 
and  D,  E,  F,  with  a  broken  horizontal  line  in  the  center  of  the  sections. 
Number  these  lines  10  and  11. 

7.  Draw  a  broken  horizontal  line  through  the  bottom  tier  of  sections, 
G,  H,  I,  halfway  between  the  line  above  the  range  numbers  and  the 
top  of  the  section.  This  is  line  number  12.  This  completes  the 
marking  of  the  map. 

8.  Cut  the  map  on  vertical  lines  1  and  2. 

9.  Remove  the  center  strip  of  the  map ;  slide  the  two  outside  pieces 
together  and  join  by  using  a  strip  of  1-inch  linen  tape  on  the  back 
of  the  map. 

10.  With  the  face  of  the  map  up,  fold  the  edges  of  the  map  up  on 
lines  6  and  7. 

11.  Cut  the  solid  portions  of  lines  8  and  9  on  the  two  outside  strips 
and  also  on  the  center  strip. 

12.  Take  the  outside  strips  which  have  been  fastened  together  and 
fold  up  on  lines  10,  11,  and  12,  and  fold  back  on  lines  8  and  9. 
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13.  Using  a  manila  folder  for  a  cover,  open  the  folder  and  place  the 
outside  strips  with  horizontal  line  10  on  the  fold  of  the  manila  folder. 
Take  four  pieces  of  1-iuch  linen  tape,  7  inches  long,  fold  them  yi/^ 
inches  from  the  end,  and  stick  the  glued  sides  together.  This  is  done 
to  prevent  this  part  of  the  tape  from  sticking  later.  Fasten  the  ex- 
posed glued  edges  to  the  back  of  the  map  between  lines  G  and  7.  Make 
sure  line  10  is  parallel  to  the  fold  of  the  cover  and  staple  the  top  end 
of  the  four  pieces  of  linen  tape  to  the  folder. 
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Method  of  marking,  cutting,  and  folding  map  in  preparing  strij)  map  :  <  iit  on  solid 

lines,  fold  on  broken  lines. 

l-t.  Place  line  12  of  the  outside  strips  over  the  fold  in  the  folder 
and  staple  the  bottom  edge  of  the  map  between  lines  6  and  7  to  the 
folder. 

15.  Fold  the  bottom  sections  of  map  attached  to  the  folder  to  ex- 
pose sections  A  and  C.    Unfold  these  sections  to  their  full  width. 

16.  Take  section  B  and  with  it  folded  up  on  line  4  lay  this  fold  on 
the  joint  of  lines  1  and  2  and  fasten  it  in  place  with  a  strip  of  trans- 
parent scotch  tape  along  the  entire  length  of  the  joined  edge.  Now 
fold  this  section  to  the  other  side  and  run  a  strip  of  tape  on  as  before. 

17.  Now  fold  the  edges  of  sections  A,  B,  and  C  up  on  lines  6  and  7 
and  back  on  lines  8  and  .")  and  open  at  line  4.  Now  fold  up  on  line  10 
to  expose  sections  D  and  F. 

18.  Insert  section  E  using  the  same  method  as  applied  for  sect  ion  B. 

19.  Fold  uj)  on  line  11  and  inseit  section  H.  Fold  up  on  line  12 
and  this  completes  the  operation. 


FIELD  EMERGENCY  SERVICE  RAMPS  FOR 

VEHICLES 

L.  K.  Gardner 

Inspector  of  Engineering  Equipment  and  Materials,  Region  6,  U.  S. 

Forest  Service 

In  fire  camps  and  other  temporary  work  camps,  it  is  difficult  to 
properly  service  those  types  of  vehicles,  such  as  sedans  and  pickups, 
which  liave  limited  ground  clearance.  The  serviceman  is  forced  to 
work  at  complete  disadvantage  and  the  quality  of  service  performed 
is  expectedly  inadequate.  To  facilitate  the  lubricating  of  vehicles 
Region  5  has  developed  portable  service  ramps. 


Ramp  and  stand  in  use. 

These  ramps,  upon  which  one  end  of  the  vehicle  can  be  driven,  will 
provide  adequate  ground  clearance.  Raising  one  end  of  the  vehicle 
18  inches  permits  freedom  of  movement  and  greater  accessibility  to 
all  the  under  parts. 

In  use,  the  ramps  are  set  up  in  the  most  suitable  location,  preferably 
level,  hard  ground,  and  spaced  in  accordance  with  the  tread  width  of 
the  vehicle.  Either  end  of  the  vehicle  can  then  be  run  upon  them. 
Wheel  stops  prevent  overrun  and  wide  bases  of  the  stands  afford  sta- 
bility to  prevent  overbalance  or  upset.  After  one  end  of  the  vehicle 
is  in  position  on  the  stands,  the  incline  ramp  can  be  temporarily  re- 
moved to  permit  increased  accessibility. 

As  a  safety  precaution,  placement  of  blocks  under  the  wheels  on  the 
ground  is  recommended  to  pi'event  possible  rolling  of  the  vehicle. 
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Portable  emergency  service  ramp  and  stand. 


The  ramps  are  made  in  pairs,  each  consisting  of  a  substantial  stand 
and  detachable  incline  ramp,  forming  a  compact  unit  during  trans- 
portation when  not  in  use.  Although  purposely  designed  of  light  ma- 
terials for  portability,  structural  strength  is  adequate  and  safe  for  all 
ordinary  purposes  up  to  and  including  the  front  end  of  an  unloaded 
IVj-ton  stakeside.  No  attempt  has  been  made  in  the  design  to  accom- 
modate dual  wheels.  The  rear  portion  of  a  truck  has  sufficient  clear- 
ance and  exposal  of  parts  to  present  no  problem  of  accessibility. 

In  most  instances,  the  ramps  are  set  up  alongside  a  luber  unit.  Serv- 
ice of  a  concentration  of  vehicles  can  be  greatly  facilitated  with  such 
a  combination. 

The  ramps  were  originally  devised  for  lubrication  purposes,  but  it 
has  been  found  that  considerable  advantage  is  offered  for  repair  pur- 
poses, or  for  any  reason  the  extra  clearance  is  desired. 


THE  BOWER  CAVE  FIRE 

Leon  R.  Thomas 

Fire  Control  Officer,  Sequoia  National  Forest 

The  Bower  Cave  Fire  of  August  13,  1947,  on  the  Tuolumne  District 
of  the  Stanislaus  National  Forest  is  being  reviewed  to  show  how  a  fast- 
moving  fire,  which  was  burning  in  steep  terrain  and  in  heavy  cover, 
was  readily  and  quickly  controlled,  after  the  first  attack  had  failed, 
by  effective  use  of  modern  equipment,  and  by  the  local  people  and 
trained  Forest  Service  personnel  working  effectively  as  a  team. 

August  is  a  most  dangerous  fire  month  in  this  area.  The  weather 
is  normally  hot,  fuel  moisture  is  low,  and  rapid  spread  of  fires  can  al- 
ways be  expected.  At  the  time  of  this  fire  normal  weather  condi- 
tions prevailed  throughout  the  district  and  no  important  changes 
were  forecast.  It  is  estimated  that  there  was  an  up-slope  wind  of  8 
miles  per  hour  blowing  at  the  fire  when  the  first  crews  arrived.  It 
increased  in  velocity  during  the  day  but  never  blew  hard.  There  is 
a  normal  downdraft  at  night  with  increase  in  humidity. 


if    SPOT  FIRE 
Scoie 


\  \  \  r~ 

Map  of  Bower  Cave  Fire,  Stanislaus  National  Forest,  Calif. 
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Bower  Cave,  a  former  resort,  is  located  near  the  old  Coulterville- 
Yoseniite  road  where  the  road  crosses  the  Noi-th  Fork  of  the  Merced 
Rivei-.  The  ridge  between  Bower  Cave  and  McCauley  ranch  and 
Scott  Ridge  to  tTie  north  of  the  river  have  moderate  to  steep  slopes 
and  are  covered  with  scattered  ponderosa  pine  and  black  oak  with  a 
heavy  ground  cover  of  manzanita  and  scrub  oak.  Elevation  ranged 
from  2,350  feet  at  Bower  Cave  to  3,400  at  the  higher  reaches  of  the 
fire  perimeter.  The  sets  were  on  a  grassy,  pine-oak  flat  with  the 
steeper  slopes  and  heavier  cover  just  to  the  north. 

For  many  years  there  has  been  an  incendiary  problem  on  this  part 
of  the  ranger  district.  Sets  are  always  in  high  hazard  types ;  and  sev- 
eral severe  fires  have  been  the  i-esult.  This  fire  appeared  to  be  an- 
other of  that  type. 

The  first  report  was  received  in  the  district  ranger's  office  at  9 : 25 
a.  m.  August  13,  1947.  The  ranger,  fire  control  assistant,  and  the  dis- 
trict clerk-dispatcher  were  in  the  office  when  the  report  was  phoned  in 
by  the  caretaker  at  Bower  Cave.  He  reported  that  there  were  sev- 
eral small  fires  burning  on  the  upper  side  of  the  McCauley  road  be- 
tween Bower  Cave  and  the  miners'  cabins  one-half  mile  up  the  road. 
The  area  is  blind  to  all  lookouts  and  not  until  9  :  40  a.  ni.  did  the  look- 
out on  Pilot  Peak  report  smoke  coming  up  over  the  ridge  that  blanked 
out  the  area  for  him. 

The  Kinsley  Station  crew, -being  the  nearest  organized  fire  sup- 
pression crew,  consisting  that  day  of  two  men  and  a  light  pickup 
tanker,  was  immediately  dispatched.  They  arrived  at  the  fire  at  9  :  48 
a.  m.    Tlie  fire  control  assistant  and  one  fireman  arrived  at  9 :  56  a.  m. 

The  ranger  station  crew  of  two  men  and  a  tanker  was  dispatched 
as  was  the  third  organized  fire  crew  on  the  district,  the  McDiarmid 
Station  crew  of  four  men  and  a  tanker. 

The  district  ranger  helped  the  clerk  notify  the  central  dispatcher 
and  a  few  local  people  and  was  at  the  fire  by  10 :  05  a.  m.  with  a  radio- 
equipped  pickup. 

The  Kinsley  crew  found  five  separate  Hres  l)urning  on  the  upper 
side  of  the  road  within  a  distance  of  about  100  yards.  Two  Pacific 
Gas  &  Electric  Co.  j)ower  line  construction  employees,  who  had  seen  the 
smoke  while  working  on  a  nearby  line,  were  already  putting  a  line 
aiound  the  fire  nearest  Bower  Cave.  These  two  men  corraled  this 
fire,  the  smallest  of  the  five,  at  about  one-tenth  of  an  acre  in  size.  The 
Kinsley  foreman  left  his  one  man  on  the  second  fire  and  attempted  to 
handle  the  other  three  alone  with  the  aid  of  the  light  tanker.  These 
three  fires  were  the  lai'gest  of  the  five  and  were  rapidly  burning  to- 
gether. They  were  burning  in  the  gi'ass  and  pine  needles  and  were 
working  toward  the  steep  slope  above. 

Little,  effective  control  work  had  been  accomplished  on  the  upper 
four  fires  when  the  fire  control  assistant  arrived  at  9  :  56  a.  m.  He  and 
tlie  one  man  with  him  joined  the  Kinsley  foreman  in  attempting  to 
cut  off  the  head  of  the  main  fire  at  the  toe  of  the  steep  slope.  The 
Bower  Cave  caretaker  had  also  arrived  and  was  assisting  the  foreman. 

The  fire  was  burning  vei-y  hot  and  was  spotting  badly  up  the  steep 
slope  when  the  rangei-  arrived  at  10  :  05  a.  m.  He  fell  in  with  the  other 
men  in  attempting  to  cut  off  the  head  and  control  the  spots.  The  fires 
which  had  now  burned  into  one  were  just  too  hot  to  handle  and  the 
light  tanker  was  ineffective. 
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By  10 : 15  a.  m.  it  was  fully  realized  that  the  initial  attack  had 
failed.  The  heavier  tankers  from  the  ranger  station  and  the  McDiar- 
mid  Station  did  not  arrive  until  too  late  to  be  of  value  on  initial 
attack. 

The  ranger  and  the  fire  control  assistant  made  plans  for  and  im- 
mediately started  a  flanking  action  to  keep  the  fire  narrow  and  possi- 
bly pinch  it  out  on  the  ridge  above,  should  sufficient  help  arrive  soon 
enough.  There  was  a  very  good  possibility  of  control  on  top  of  the 
ridge  above  Bower  Cave  since  once  the  fire  reached  the  top  it  would 
have  to  burn  along  the  ridge  or  downhill  for  a  considerable  distance. 
The  cover  was  also  lighter  along  the  ridge  and  on  the  north  slope. 

The  dispatcher  was  notified  of  the  situation  by  radio  and  a  request 
was  sent  in  to  the  supervisor's  office  to  have  the  fire  and  the  area 
scouted  from  the  air.  Orders  were  sent  in  to  get  all  the  help  possible 
from  the  local  sawmills,  woods  crews,  Pacific  Gas  &  Electric  Co. 
construction  crew,  and  the  local  ranchers.  Two  15-man  district  road 
construction  crews  and  a  50-man  district  blister  rust  crew  were  also 
ordered.  A  fire  camp  was  to  be  set  up  at  Bower  Cave.  It  was  cal- 
culated that  this  number  of  men  could  corral  and  hold  the  fire  on  the 
ridge  that  afternoon  with  an  estimated  area  of  about  200  acres.  After 
10  a.  m.  the  men  began  to  arrive  rapidly,  as  indicated  by  the  number  on 
the  fire  in  the  following  tabulation : 

Men  on  the  fire 


Forest  Service  Cumulative 


Time: 

Local  labor 

personnel 

total 

9:25  a.  m__  .....      .  . 

0 

0 

0 

9:30  

2 

0 

2 

9:48  

1 

2 

5 

9:56  

0 

2 

7 

10:05  

0 

2 

9 

11:00  

81 

40 

130 

12:00  

21 

0 

151 

The  forest  fire  control  officer  flew 

the  fire  at  11 

:15  a.  m. 

in  a  con- 

ventional  aircraft  and  reported  to  the  ground  by  radio  that  the  flank- 
ing action  was  making  good  progress  and  that  it  had  a  very  good 
chance  for  success  by  the  early  afternoon. 

At  12  noon  the  ranger  and  a  local  rancher  scouted  the  ridge  in  front 
of  the  fire  and  kept  in  communication  with  an  SX  radio.  At 
12 :16  p.  m.  the  lookout  on  Pilot  Peak  reported  a  smoke  in  the  bottom 
of  the  Merced  River  about  one-half  mile  to  the  northeast  of  the  original 
fire.  In  a  few  minutes  the  ranger  could  see  the  smoke  from  his  posi- 
tion on  the  ridge.  It  appeared  to  be  burning  on  both  sides  of  the 
canyon  and  spreading  toward  Scott  Ridge  and  the  McCauley  ranch 
as  well  as  back  toward  the  original  fire. 

The  forest  fire  control  officer  again  scouted  the  fire  from  the  air 
at  2  p.  m.  The  ranger  in  the  meantime  had  gone  around  and  scouted 
the  new  fire  from  the  Scott  Ridge  side.  Through  radio  discussion 
with  the  fire  control  officer  in  the  plane  and  with  the  ground  scouting 
information,  it  was  determined  that  the  fires  would  burn  together 
before  they  could  be  controlled.  It  was  then  decided  that  both  fii'es 
should  be  handled  as  one. 

The  cause  of  the  spot  fii'e  was  not  determined.  It  may  have  been 
another  set.    No  attempt  was  made  to  send  men  to  it  as  it  was  spread- 
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ing  rapidly  when  first  discovered  and  an  initial  action  crew  would  have 
been  ineffective. 

It  was  realized  now  that  control  lines  would  embrace  an  area  of 
a  thousand  acres  or  more  and  that  a  good  deal  of  the  line  on  Scott 
Ridge  and  the  McCauley  area  was  a  bulldozer  show.  Additional 
tractors  were  ordered.  Two  D-7  caterpillars  were  walked  to  the 
McCauley  ranch  from  a  nearby  Forest  Service  road  construction  job. 
One  D-7  caterpillar  was  trucked  in  from  another  Forest  Service  road 
job  on  the  district  and  a  TD-14,  the  Forest  Service  fire  stand-by 
tractor,  was  trucked  in  from  the  supervisor's  headquarters.  Two 
bulldozers  were  already  on  the  fire,  a  D-6  fi-om  a  nearby  gold  di'edge 
and  an  AC  tractor  from  a  nearby  sawmill.  These  last  two  arrived 
early  but  were  of  little  use  on  the  original  fire. 

All  effort  was  now  turned  toward  handling  the  two  fires  as  one 
along  the  following  ])lan :  The  hand  line  that  had  been  constructed 
along  the  west  side  of  the  fire  above  Bower  Cave  was  to  be  droj^ped 
in  to  the  river  to  the  north  and  held.  The  front  of  the  fire  on  Scott 
Ridge  was  to  be  headed  and  a  line  dropped  to  the  river  along  each 
fiank.  The  line  on  the  west  side  was  to  tie  to  the  hand  line  at  the 
river.  Each  of  the  lines  from  Scott  Ridge  was  a  bulldozer  show  until 
they  reached  the  steep  river  slope.  A  line  was  to  be  built  from 
McCauley's  over  the  ridge  to  the  north  and  then  to  the  river  and  tie 
to  tlie  east  line  from  Scott  Ridge.  The  road  from  the  McCauley 
1  anch  to  Bower  Cave  was  to  be  backfired.  Four  of  the  bulldozers  were 
walked  to  Scott  Ridge  where  two  were  to  work  on  each  of  the  lines 
from  Scott  Ridge  to  the  river.  Two  tractors  were  to  operate  from 
McCauley's. 

The  camp  was  now  in  full  swing  and  all  incoming  men  were  organ- 
ized into  crews  with  sufficient  Forest  Service  overhead  for  good 
management. 

The  fire  control  officer  and  the  forest  supervisor  came  into  the  camp 
at  about  -i  p.  m.  With  the  aid  of  scouting  information  and  aerial 
photos  the  final  control  routes  were  determined.  The  fire  was  divided 
into  four  divisions  and  the  division  overhead  personnel  were  briefed 
on  the  construction  and  the  backfiring  plan.  By  6  p.  m.  all  crews, 
tractors,  and  other  equipment  were  on  the  line  and  prepared  for  a 
night  operation. 

The  plan  went  according  to  schedule  and  the  night  work  was  so 
efficient  that  by  midnight  most  of  the  lines  had  been  built  and  burned 
out.  ^lany  of  tlie  dangerous  snags  were  felled  by  powder-saw  crews 
before  tlie  backfires  were  started.  This  was  an  important  factor  in 
reducing  the  possibility  of  spot  fires  as  well  as  cutting  down  mop-up 
and  jiatrol  work  later.  The  fire  was  declared  to  be  under  control 
by  9  a.  m. 

A  look  at  the  available  Forest  Service  manpower  in  the  early  eve- 
ning indicated  that  there  was  not  enough  for  the  mop-up  job  the 
next  day.  Needs  were  calculated  and  an  order  was  placed  for  one  di- 
vision team  from  another  forest  and  150  off-forest  laborers.  The 
division  team  was  flown  in  from  the  Sequoia  Forest  and  the  150  la- 
borers were  picked  up  at  Stockton  in  the  San  Joaquin  Valley.  All 
were  at  camp  in  time  for  the  next  day's  shift.  The  Sequoia  team  did 
an  excellent  job  on  a  division  unit  and  returned  to  their  home  forest 
after  one  shift. 
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Mop-up  proceeded  rapidly  during  the  early  morning  and  the  next 
day  with  tractors  widening  lines,  with  tankers  working  along  the  bull- 
dozer lines  and  the  roads,  and  with  power  saws  felling  the  remaining 
snags.  Especially  important  on  mop-up  was  a  4  by  4  blister  rust  spray 
rig.  This  four-wheel-drive  unit  with  its  long  light  hoses  reached 
many  places  that  were  inaccessible  to  the  conventional  tankers. 

Two  Pacific  marine  portable  pumpers  and  hose  were  taken  into  the 
river  on  the  east  side  of  the  fire  by  pack  horses  and  were  used  very 
effectively  on  mop-up  on  the  river  slopes.  The  fire  boss  was  equipped 
with  a  jeep  and  a  portable  radio  during  the  mop-up  period.  He  was 
able  to  cover  all  of  the  fire  lines  in  the  jeep  except  the  steep  river 
slopes.    The  fire  was  declared  to  be  officially  out  on  August  23. 

There  were  many  factors  working  together  that  contributed  to 
the  control  of  the  fire  prior  to  the  burning  period  of  the  second  day. 
The  most  outstanding  ones  are  listed  in  the  following  paragraphs. 

The  early  and  efficient  dispatching  of  personnel  and  equipment  by 
the  district  and  the  central  dispatcher  was  an  important  factor.  Men 
and  materials  were  ready  to  go.  Sufficient  experienced  Forest  Service 
and  local  men  were  readily  available.  Exceptionally  good  coopera- 
tion was  received  from  the  local  people — labor  from  the  sawmills, 
woods  crews  with  power-felling  equipment,  electric  power  line  con- 
struction employees,  and  experienced  local  ranchers.  There  were  210 
men  on  the  line  during  the  night  shift  and  272  on  the  line  during  the 
2iext  day.  Men  were  released  rapidlv  after  the  end  of  the  second  day's 
shift. 

The  effectiveness  of  the  work  during  the  first  night  was  an  outstand- 
ing factor  in  the  early  control  of  the  fire.  Control  could  not  have 
been  effected  by  9  a.  m.  the  following  morning,  however,  even  with 
the  manpower  available  had  it  not  been  for  the  efficient  work  of  the 
tractor  operators  in  the  heavy  manzanita  cover.  Lights  on  the  six 
tractors  enabled  them  to  work  all  night.  Wide  effective  lines  were 
the  result.  Total  perimeter  of  the  fire  was  598  chains  handled  as 
the  following  tabulation  shows  : 

Line  constructed     Line  backfired 


Type  of  line:  (chains)  (chains) 

Hand   160  50 

Tractor   200  200 

Road   238  238 


Excellent  radio  communication  duidng  the  entire  fire  made  admin- 
istration fairly  easy.  The  radio  net  centered  around  the  Pilot  Peak 
lookout  who  used  a  T  set  for  receiving  and  relaying  messages.  Divi- 
sion bosses  were  equipped  with  portable  SX  sets.  A  mobile  unit  and 
then  an  SX  set  were  used  by  the  fire  boss.  A  mobile  set  was  used 
in  the  fire  camp. 

A  telephone  connection  was  made  to  a  nearby  line  and  run  to  the 
fire  camp.    This  took  a  load  off  the  radio  net. 

The  use  of  aerial  scouting  and  aerial  photos  for  plotting  the  fire 
and  the  control  line  aided  greatly  in  early  control.  This  combined 
with  limited  ground  scouting  proA^ed  very  effective. 

The  camp  was  well  located  near  the  fire  and  was  rapidly  put  in  full 
operation  by  experienced  personnel.  Lunches,  lights,  water,  and 
other  equipment  were  always  ready  to  go  before  departure  time  sched- 
uled for  crews.  Adequate  transportation  was  available  and  ably  co- 
ordinated under  the  camp  boss. 
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This  fire,  i)ui  iiin<i-  in  stcei)  heavily  covered  terrain,  was  readily  con- 
trolled hefore  the  seeond  l)ui'nin<x  period  at  l.'Jjio  acres  because  of 
the  effective  use  of  modern  Hiv  liohtiu"-  e(|uipnient,  the  excellent  co- 
operation of  local  people:  and  the  elHcient  Avoi'k  of  Forest  Service 
personnel. 


Fire  Camp  Food  Order. — On  lar.iit'  fires,  service  oliiefs,  cainp  Ijosses,  nnd  supply 
oflicers  ti-arisniit  loii^-  food  order  messages  tliat  tie  up  telephone  lines  or  radio 
channels  for  some  time.  Tiiese  food  ordei's  often  iiitei'fere  witli  I'adio  or  tele- 
plioiie  communication  on  the  tire  line  that  is  of  lirst  importance.  We  liave  de- 
vised a  method  of  transmitf in^'  food  order  mes.sages  that  has  proved  to  be 
accurate  and  considerably  faster  than  lieretofore. 

When  tlie  tire  boss  determines  that  he  will  need  a  lire  camp  set  up  our  prac- 
tice is  to  dispatch  a  lOO-man  camp  outfit  wliicli  includes  food  for  100  men  for  three 
meals.  From  that  time  on  the  camp  boss  ordeis  food  according'  to  what  lie  has 
on  hand  and  what  he  needs.  He  uses  it  food  oider  list  on  whicli  eacli  food 
item  is  given  a  number.  Tlie  camp  boss  lists  the  quantity  of  food  needed  and 
turns  tlie  list  over  to  a  telephone  or  radio  operator.  The  operator  transmits 
the  requisition  by  calling  off  the  item  number  followed  by  the  (ptantity  desired. 
Thus  there  is  no  need  to  use  the  item  name.  For  example:  "Fifteen  forty" 
means  "forty  pounds  of  sausage."    Here  two  words  replace  fotir. 

The  form  is  letter  size.  Its  heading  and  some  of  the  items  of  food  are  shown 
below : 

FmK  (  'AMI'  gko('p:ry  order 

Order  received  A.  M   Fire  Camp 

Time  out  Received  by  :  

Truck  No.   


1.   lbs.  bacon  80.  btls.  catsup 

2.  lbs.  butter  89.  oz.  pepper 

!.">.  Ills,  sausage  105.  ctns.  matches 

28.  boxes  aiiples  114.  boxes  soda 

72.  lbs.  rice  116.  ctns.  towels,  papei' 

'  In  addition  to  the  saving  in  wdids  the  list  eliminates  all  writing  by  the 
receiving  officer  except  that  of  merely  entering  the  (piantit.v  figure  in  the  ap- 
liropriate  space.  This  elimination  of  pencil  work  si)eeds  ti])  receipt  of  the  mes- 
sage and  makes  for  greater  accuracy. 

Items  1  through  40  are  all  frcNli  oi'  i)erishable  items  and  are  listed  together 
to  simplif.v  ordering  from  merchants  or  loading  from  the  walk-in  refrigerator. 

This  list  also  serves  the  cook  and  <ainp  boss  as  a  check  against  overlooking 
items  needed. 

A  .supply  of  the  forms  is  |irovided  forest  otlicers  who  may  be  concerned  with 
ordering  food  and  a  (piantity  is  placed  in  camp  boss  lioxes  at  the  beginning  of 
each  fire  season. — Ai.vin  I-^DWAiais,  StorcL-cciJi  r.  Mi  iiiloiiiin  Xntimiiil  F<ir(  st. 
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Brush  guard  and  tie-rod  protector  for  the  jeep   Oct.  1948   22 

Brush  hook 

rack   Jan.  1947   40 

sheath  _»„  July  1946   29 

single  edge,  safer  Apr.  1949   21 

Bucking,  magnesium  wedges  for  felling  and  :  Jan.  1948   33 

Buckingham,  H.  C. 

Plywood  water  tank   Oct.  1947   34 

Buettner,  Arnold  A.  * 

Misuse  of  the  fire  danger  meter   Apr.-July  1948   47 

Burke,  Francis  M. 

Forest  protection  adopts  "blitz"  methods   Apr.  1949   5 

Burner,  hazard  reduction   Apr.-.Tuly  1947   10 
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By  ram,  George  M.  I^^ue 

Vegetation   temperature  and  fire   damage   in  tlie 

soutliern  pines   Oct.  1948. 

Byram,  George  M.,  and  Lindenmuth,  A.  W.,  Jr. 

Headflres  are  cooler  near  the  ground  than  baclvflres—  Oct.  1948. 

Calcium  chloride  prevent.s  freezing  of  stored  water  Jan.  1949. 

Canteens,  method  for  repsiir  of   Oct.  1946- 

Canvas  gravity  intalve   July  1046 

Cape  Cod,  driven  wells  for  fire  suppression   Jan.  1949. 

Cargo  dropping,  air  operations  handboolv   Oct.  194T. 

Carrier 

back-pack  pump   Jan.  1949. 

dufile   Jan.  1949. 

stretcher   Jan.  1949. 

Carstarphen,  M.  M. 

North  Carolina  flame  thrower  ;   July  1946. 

Challis  tire  line  and  trail  plow   Jan.  1949. 

Channel  iron  bed  for  plow  carrier  truck   Jan.  1949. 

Chelan  humidity  finder   Apr.-July  1947  

Cinder  hills — a  .special  fire  control  problem   Jan.  1949  

Cochran,  A.  R. 

Fire  prevention  plans   July  1946  

Coeur  d'Alene  air  detection  plan   Apr.-July  1948  

Contributors,  notes  to   Apr.  1946  

Cooper,  John  W. 

Two-wheel  mess  trailer   Oct.  1947  

Cooperation  in  Ruidoso  '   Jan.  1949  

Coski  bed  i-oller   .July  1946  

Coulter,  C.  H. 

Making  contacts  and  establishing  good  will   Jan.  1948  

Crawford,  Carl  H.,  and  Bruce,  Mason  B. 

Hauling  construction  materials  for  lookout  towers 

by  helicopter   Apr.  1949  

Crosby,  John  S. 

Vertical  wind  currents  and  lire  behavior   Apr.  1949  

Crowell,  James  R. 

New  lire  danger  meter  card,  A   Oct.  1948  

Davis,  Wilfred  S. 

Higher  helicopter  limits   Oct.  1948  

Rate  of  .spread — fuel  density  relation.ship,  The   Apr.  1949  

Dawn  patrol   Jan.  1948  

DDT— lire-lighters'   friend?  Apr.  1946  

Detection 
aerial 

effectiveness   Apr.-July  1947 

study,  preliminary  report  on   Jan.  1947  -  

on  the  Roosevelt  National  Forest   Apr.  1949  1  

on  the  Superior  National  Forest   Oct.  1948  

visibilily  of  small  smokes  in   July  1946  

fire.  Army  range  finder  impractical  for   Jan.  1947  

DeYoung,  Joseph  S. 

Forest  lire  fighters  service  in  Indiana   Oct.  1947  

Die.sel  oil-propane  flame  thrower   Jan.  1949  

Discovery  time,  lightning  fire,  on  national  forests  in 

Oregon  and  Washington   Oct.  1948  

Disk-dozer   Apr.-July  194S_ 

I»ispatcher's  board  «.   Apr.-July  1948_ 

Dispatching  aids   .Jan.  1948  

Division  of  Engineering,  W.  O. 

Calcium  chloride  iirevents  freezing  of  stored  water  .Ian.  1949  

Division  of  Fire  Control,  W.  O. 

Air  operations  handhook:  cargo  dropping   Oct.  1947  

Compai'ative  performance  of  D-6  and  D-7  cater- 
l)illar  tractors  equipped  with  hydraulic  angle 
dozers  Jan.  1949  
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Division  of  Fire  Control,  W.  O. — Continued  ^'".'7c 

E.  I),  reports   Ajjr.  1946   39 

p:nV(  tiveness  of  iierial  rtetection   Apr.-.Iiily  1947   29 

Revision  of  tire  equipment  handbook  and  master 

speeifieation  file   Apr. -July  1947   33 

We  resume   Apr.  19  M!   1 

Well's  tree-Miarking  gun  and  back-firing  torch — ex- 
plosion hazard  tests   Apr. -July  1948 —  4 

I)i\ision  of  Fire  Control.  R-4 

I'.roken  handle  remover  for  single  and  double  bit 

ax  and  I'nlaski   Oct.  194S   25 

Suugestion  to  facilitate  lire  sign  posting   Api-.-July  1948   23 

Division  of  Fire  Control,  R-8 

Floi'ida  camp  trailer   Apr.  194()   45 

Division  of  Fire  Control,  R-9 

lOxperimental  trial  of  wetting  agents   Oct.  11.48   2G 

Division  of  State  Coopei-ative  Fii-e  Control,  W.  O. 

l''orest  lire  tigliting  eciuipinent  demonstration   Oct.  194(!   2(; 

Diamlas,  Owen  R. 

Florida's  most  modeiMi  lire  truck   Jan.  1!>48   11 

Dozeis.  hydraidic  angle,  comparative  i)erformance  of 

D-(!  and  D-7  caterpillar  tractors  equipi)ed  with   Jan.  1949   11 

Drench,  report   Apr.-Jnly  1848   42 

Drmumorid,  Don  M. 

Carrving  a  two-section  whip  anteinia  for  portable 

rallio--   .ian.  1949   34 

Duffle  carrier    Jan.  1949  ^  12 

Durrell.  (ilen  R. 

Tr.-iining  in  lire-tighting  tactics   Apr.  194(5   2(1 

Earl,  Dean  M. 

Method  for  repair  of  <anteeTis   Oct.  194(5   19 

Eaton.  Favre  L. 

Toner  door  counterweight   Ai)r.-July  1947   20 

E.  D.  reports   Apr.  194(5   39 

Edwards.  Alvin 

Fire  camp  food  order   Apr.  1949   31 

Egan,  J.  A. 

Sunuiierileld  V-.scrai)er,  a  Are  line  builder  for  open 

pine  forest   Apr.  1949   1(1 

E(|nil>ment 

dcvcldpmcnl .  jirogress   Apr.-Jtdy  1948   55 

E.  D.  rei'orls   Apr.  1946   39 

fire 

handbook  revi.sion   Apr.-July  1947l__  33 

instruction  for  preservation  by  Army  methods   -Jan.  1947   33 

lorest  fire  lighting,  demonstration   Oct.  191(5   2(5 

State  lire  control,  inventory  '   July  194G   25 

E(iuii)nient  Development  ("oinnuttee 

Progress  of  recent  etpiipment  development   Apr.-July  194s   55 

Eipiipment  development    laboratory   Ai)r.-July  liJ47   IN 

i;(iuipment   handbook,  revised  tire-control   Ai)r.  194!i   33 

E(piipment  service  in  the  Region  5  einergencv  tire 

plan   Oct.  1948   24 

Elder,  I ).  IL 

S.-mdbox  as  a  tire-control  training  tool.  The   Apr.  194(5   37 

Everts,  A.  B. 

Dual  purpose  liazard   rciluction  buriici-  and  foam 

uint_—   Apr.-July  1947-__  10 

Firefog  unit   Apr.-Jnly  194.S__-  39 

Foam   Jan.  194  s   41 

I'og  mop-ui)  nozzles   Oct.  1947   24 

I'i-opane-Diesel  oil  flame  thrower   .Jan.    30 

I'ractor  transportation  on  fires   Jan.  1947   40 
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Issue  Page 

Evidence  for  law  enforcement   Apr.  1946   41 

Experimental  Forest,  Flat  Top,  mobile  radiotelephone 

service   Jan.  1949   20 

Explosives,  Army,  for  hazard  reduction   Jan.  1947   42 

Fan,  reverse  flow,  for  fire  plow  tractor   Apr.  1949   11 

Farmer,  Lowell  J.,  and  West,  J.  W. 

Fighting  Are  with  fog   July  1946   41 

F.  B.  I.  cooperates  with  the  Forest  Service  in  fire 

prevention   Oct.  1946   22 

Feeding  fighters  on  the  fire  line   Jan.  1949   1 

Felling,  magnesium  wedges  for   Jan.  1948   33 

Felling  outfit,  tool  box  for   Jan.  1948   40 

Fellows,  Elvin  R. 

Saw  and  accessory  rack  for  warehouse  use   Oct.  1947   17 

Field,  Dean,  and  Wilson,  Hubert  O. 

Dropping  supplies  from  small  planes   Oct.  1948   10 

Films,  fire  training  Jan.  1947   37 

Fire 

behavior 

fundamentals  of  


control 


plans,  pock 
in  resource 
Virginia's  u 
damage 


and  vegetation  temperature  in  the  southern  pines- 
fighting 

de  luxe  


with 


Jan.  1948 

13 

Apr.  1949 

12 

Apr  .-July  1947— 

5 

Oct.  1948 

43 

Apr.- July  1947___ 

1 

Apr.-July  1947___ 

26 

Apr.-July  1948___ 

27 

Oct.  1948 

34 

Jan.  1948 

27 

July  1946 

41 

Apr.  1946 

6 

Apr.  1946 

32 

Jan.  1949 

24 

Apr.  1946 

26 

Oct.  1947 

4 

line 

construction 

broom-rake  for  H"!-^  II 

I  Apr.-July  1947   36 

builder  for  open  pine  forest,  V-scraper   Apr.  1949   10 

a  Gee  Whiz  on   Oct.  1948   21 

mechanical,  results  from   Jan.  1947   1 

plow   Jan.  1949   22 

safety  ■   Apr.-July  1948—  1  ' 

prevention 

F.  B.  I.  cooperates  with  Forest  Service   Oct.  1946   22 

and  old  timers,  a  common  fire  control  fallacy   Oct.  1947   13 

outline  for  analysis  of  action  as  applied  to  a  par- 
ticular fire   Jan.  1947   24 

plans   July  1946   16 

smoker  campaign  that  paid  off   Oct.  1947   9 

protection  problems  on  reforested  strip-mined  areas 

in  Indiana   Oct.  1948   32 

rate  of  spread — fuel  density  relationship   Apr.  1949   8 

suppression 

Bower  Cave  Fire  (Calif.)   Apr.  1949   26 

cinder  hills — a  special  fire  control  problem   Jan.  1949   4 

driven  wells  for   Jan.  1949   43 

progressive  hose-lay   Jan.  1948   34 

sound  economy  on   Apr.-July  1948   35 

training  high  school  boys   Oct.  1947   18 

use  of  machines  in  Wisconsin   Apr.  1949   o 
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Fire  camp 

food  order  Apr.  1949   31 

trailer                                                                       Oct.  1946   24 

wasii  rack                                                              Apr.-Jul.v  1948—  62 

f  Anr  1946   3.3 

Fire-control  equipment  handbook,  revised  \Apr-j'nly  1947  33 

Fire  daiiser  meter,  misuse  of                                        Apr.-J\il,v  1948   47 

I'^ii'e  danger  meter  card                                                 Oct.  1948   40 

Fire  fishter's  belt                                                          Jan.  1949   17 

Fire  finder  disks,  printing  maps  on                                Jan.  1949   16 

Fire-finders,  night  attachment  for                                  Apr.  1946   40 

Fire  Fly  Project                                                          July  1946   4 

Fire  organization  chart                                                 Apr.-July  J948   24 

Fire  sisin  posting                                                          Apr.-Jiily  1948--_  23 

conniiercial  lackers  facilitate                                     Oct.  1947   27 

Fire  tools,  safe  storage  Jan.  1948   2.5 

Firebug,  time  to  catch                                                   Oct.  1946   13 

Firebugs,  three  caught  Apr.-July  1947   12 

Firefog  unit  Apr.-July  l!M8-_-  39 

Fires,  forest 

few  in  Germany  Jan.  1947   41 

and  sea  breezes                                                      Apr.-July  1947   30 

Flame  thrower 

mobile                                                                   Oct..- 1943   36 

Xorth  Carolina  July  1946   31 

I)ropane-Diesel  oil  Jan.  1949   30 

Flat  Top  Experimental  Forest,  mobile  radiotelephone 

service                                                                      Jan.  1949   20 

Florida  camp  trailer  Apr.  1946   4.5 

Florida  drip  torch                                                         July  1946   39 

Florida's  most  modern  fire  truck                                   Jan.  1948   11 

Floyd,  J.  Whitney 

We  iiroduce  fire  training  films                                    Jan.  1947   37 

Fl.vnn,  'I'lieodore  P. 

Region  (>  equipment  development  laboratory  Apr.-July  1947   18 

Siiiral  rotor  trencher                                                 Jan.  1949   40 

F.M  radio,  B^orest  Service  adopts  -  Oct.  tl946   .5 

Foam                                                                           Jan.  |1948   41 

Foam  nnit                                                                   Apr.-July  1947__-  10 

Fog.  fighting  fire  with  July  1946   41 

Fog.  mop-up  nozzles                                                     Oct.  1947   24 

F'og  nozzle  hook                                                           Oct.  1947   29 

Food,  hot 

(lisiienser  from  converted  milk  truck                           Oct.  1946   28 

t.n-  fire  fi-liters                                                          Oct.  1946   20 

Food  snpidies 

airi>lane  delivery  of  hot  meals                                    July  1946   8 

converted  milk  truck  makes  a  hot  food  dispenser  Oct.  1946   28 

dropjiing  from  small  planes                                       Oct.  1948   10 

feeding  fighters  on  the  fire  line                                  Jan.  1949   1 

fire  (amp  food  order                                                  Apr.  1949   31 

hot  food  for  fire  fighters                                            Oct.  1946   20 

ration  E                                                                   Jan., 1947   39 

simplifying  tire-fighters'  mess                                    Apr.  1946   34 

Foi-est  fire  fighters  service  in  Indiana                             Oct.  1947   28 

F((rest  fire  hazard  in  the  sunsi)ot  cycle                           Oct.  1947   4 

I'"orest  lire  statistics:  their  purpose  and  use  Oct.  il947   14 

Forest  fires  and  sea  breezes  Apr.-July  19t7___  30 

Forest  smokecliaser — a  Region  4  fire  film  Apr.-July  1948 —  .51 

Foresters  aloft  in  '46                                                      Oct.  1946   38 

Fortin.  John  B. 

Mohile  LM-man  outfit                                                  Ai)r.-July  1947--^  8 

Frank.  liernard 

.■\Ioclifying  the  trapper  Nelson  pack  board                   Oct.  /1947   33 

I-'re"ziiig  of  stored  water,  calcium  chloride  prevents  Jan.  1949   13 

Fuel  density,  r<>lationship  to  fire  rate  of  spread  Apr.  1949   8 

Fuel  moist m-e  sticks  are  accurate                                   Oct.  11948   18 
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Funk,  Ira  C.  I«»'ie  Putie 

Headlami)  modifications  required  for  use  of  metal 

flad  batteries  Apr-July  1948—  4(; 

Funk,  Ira  C,  and  Milam,  Fred  W. 

Helicopter— Bell  model  47B   Apr.-July  1948—.  5 

Funk,  Ira  C.  and  Knudsen,  Carl  S. 

High  lights  from  results  of  helicopter  tests  Jan.  1947   If) 

Funnel  attachment  for  1-quart  gasoline  can  Jan.  1948   3!i 

Gardner,  L.  K. 

Field  emergency  service  ramps  for  vehicles  Apr.  1949   24 

Garth,  Huntej-  H. 

Virginia's  use  of  airplanes  for  fire  control  Apr.-Julv  1947   2B 

Gasoline  and  oil  kit,  forest  fire  Oct.  1946   16 

Gasoline  can,  funnel  attachment  for  1-quart   Jan.  1948   39 

Gee  Whiz  on  fire  line  construction   Oct.  1948   21 

Gerard,  Charles  R. 

Special  fire  swatter   Apr.  1946   5 

Germany,  few  forest  fires  in   Jan.  1947   41 

Gerred,  Don  L. 

Gee  Whiz  on  fire  line  construction,  A   Oct.  1948   21 

Gila  smoke  jumpers   Oct.  1947   3i) 

Gisborne,  H.  T. 

DDT— fire-fighters'  friend   Apr.  1943   23 

fundamentals  of  fire  behavior   Jan.  1948  '   13 

Godwin,  Dave,  on  the  passing  of   Oct.  1947   1 

Godwin,  David  P. 

Helicopter  hopes  for  fire  control  Apr.  1946   16 

Goggles,  smoke  masks  and  {oct    1947  ^6 

Gowen,  George  M. 

Meeting  a  fire  sitiiation  Oct.  1948   31 

Grant,  E.  A. 

Adapting  the  "weasel"  to  fire  control  Oct.  1947   10 

Gravely  fire-line  broom  Aiir.  1946   24 

Graves,  Paul  F. 

Improved  broom-rake  for  line  construction   Apr.-July  1947   30 

Haines,  Aubrey  L. 

Profiling  slide  rule  and  its  use  Oct.  1946   8 

Hallin,  V.  C. 

New  ax  sheath   July  1946   4-") 

Hand,  Ralph  L. 

Coeur  d'Alene  air  detection  plan  Apr.-July  1948   36 

Hand,  R.  L.,  and  Harris,  H.  K. 

I'reliminary  report  on  aerial  detection  study  Jan.  1947   28 

Handbook,  fire  equipment,  revision  Apr.-Jidy  1947   33 

Handle  remover  for  single  and  double  bit  ax  and 

Pulaski    Oct.  1948   25 

Hanson,  E.  A. 

Connnereial  tackers  facilitate  fire  sign  posting  Oct.  1947   27 

Harris,  II.  K. 

Stretcher  carrier   Jan.  1949   10 

Harris,  H.  K.,  aTid  Hand,  R.  L. 

Preliminary  report  on  aerial  detection  study  Jan.  1947   28 

Hartman,  A.  W. 

Results  from  mechanical  tii'c  lino  construction  Jan.  1947   1 

Hayes,  G.  L. 

Forest  fires  and  sea  breezes   Apr.-Jul.\'  1947   30 

Hayward.  Fietdior 

Rust  prcMcnl  ion  tor  milk  cans   Jan.  1948   33 

Hazard  ivduction.  Army  explosives  for   Jan.  1947   42 

Hazard  reduction  burner  Apr.-July  1947   10 

Headfii-es  are  cooler  near  the  ground  than  backfli'es  Oct.  1948   8 

Headlamp  modifications  required  for  use  of  metal  clad 

batteries  Apr.-.Fuly  1948_--  46 

Headlights,  tractor,  portabl(>   Oct.  1!I48   42 
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Hefkinan.  Williiiiii 


/s.sHc  Page 


Xiulit  :itt:icliiiU'Mt  fdi'  forest  fire-flnders                       Apr.  194G   40 

Helicdiitcr 

Alaska    ••first"                                                             Apr.-.Iul.v  1947_-_  25 

r.ell  model  47B  Apr.-July  1948-—  5 

ill  fire  control                                                          Apr.-July  1!)48___  30 

liaiiliiiR  const ruftion  materials  for  lookout  towers —  Apr.  1949   17 

lusher   limits  —  Oct.  1948   37 

hopes  for  tire  control  Apr.  1946   K! 

a  new  factor  in  lire  control  Jan.  1948   1 

tests,  lii};h  li.iilits  from  results  of  Jan.  1947   10 

Ilensler,  S.  .1.,  and  Wiiichell,  J.  H. 

I'rolilems  of  fire  iirotectioii  on  reforested  strip-mined 

areas  in  Indiana                                                    Oct.  1948   32 

Herrick,  ('.  S..  Jr. 

Ileverse  flow  fan  for  lire  plow  tractors  Apr.  1949   11 

Hiuli  school  boys,  training  in  fire  suppression  Oct.  1947   18 

Ilolden,  John  B. 

New  ration  E,  The  Jan.  1947   39 

Holder  for  dehandliiin  axes  July  1946   30 

Ilortoii.  L.  A. 

I'.rush  hook  rack  Jan.  1947   40 

Ho.'^e  storage  rack  Jan.  1947   25 

Hose 

coupling  expander,  portable  Apr.-July  1948   18 

intake,  c:iiivas  gravity                                               July  1946   33 

reel,  live,  for  Panama  pump  outfit  July  1946   35 

storage  rack  .  Jan.  1947   25 

washer  Jan.  1949   28 

Hose-lay,  progressive,  in  fire  suppression  Jan.  1948   34 

Howard,  Albert 

Gravelv  tire-line  lirooiii  Apr.  1946   24 

Iluber,  Hill 

("aught— three  firebugs  ,  Apr.-July  1947---  12 

Humidity   tinder.  Chelan  Apr.-July  1947 —  35 

Hunter,  how  to  meet  -  Oct.  1948   6 

Huski  gardiier  fire  plow  Oct.  1948   28 

Hyde,  Solon 

lirush  guard  and  lie-rod  protector  for  the  jeep  Oct.  1!}48   22 

Idaho  Forest  I'l-otective  District,  Southern,  slash  dis- 

liosal   by  111,-ichine  Apr.  1949   1 

Indiana 

forest  fh-e  fighters  service  in                                      Oct.  1947   28 

problems   of   tire   protection   on   reforested  strip- 
mined  areas                                                          Oct.  1948   32 

Indians  as  fire  fighters  Jan.  1949   5 

Instruction   for   preservation   of  fire   equipment  by 

Army  methods  Jan.  194;7   3') 

Inventory  of  State  fire  control  eiiuipment  July  1946   25 

Irwin,  R.  F. 

Huski  gardener  tire  plow                                              Oct.  1948   28 

Jack.son,  F.  L. 

Smoke  .jumping  in  the  Southwest                                Oct.  1948   38 

Jackson.  Seth 

Fire  line  safety                                                       Apr.-Jiily  1948—  1 

Japanese  paper  balloon  July  1946   4 

Jarboe,  Farl        and  Ander.son,  Burton  D. 

Printing  iiiajis  on  lire  finder  disks                              Jan.  1949   l(i 

Jeep 

fighting  fire  with                                                     Apr.  1946   32 

Louisiana  fire                                                          Oct.  1946   33 

tanker                                                                      Jan.  1947   26 

tanker.  South  Dakota's  Jan.  1949   IS 

tie-rod  protector  for                                                  Oct.  1948   22 

Jefferson.  Frank  .1. 

Fire  control  logistics                                                    Apr.-Jidy  1947   o 

The  lielicopt ei- — a  new  f.-ictor  in  fire  control  Jan.  1948   1 
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Jeffrey,  Verl  l^ssue  Page 

Equipment  service  in  the  Region  5  emergency  fire 

plan   Oct.  1948   24 

Jolinson,  G.  B. 

Army  explosives  for  hazard  reduction   Jan.  1947   42 

Keetch,  J.  J.,  and  Lindenmuth,  A.  W.,  Jr. 

Fuel  moisture  sticks  are  accurate   Oct.  1948   18 

Klinger,  K.  E. 

Converted  milk  truck  makes  a  hot-food  dispenser,  A_  Oct.  1946   28 

Knudsen,  Carl  S.,  and  Funk,  Ira  C. 

High  lights  from  results  of  helicopter  tests  Jan.  1947   10 

Law  enforcement 

Caught — three  firebugs   Apr.-July  1947   12 

evidence  for   Apr.  1946   41 

West  Virginia  episode   Jan.  1949   7 

Lawson,  Harold  K. 

Forest  Service  adopts  FM  radio.  The   Oct.  1946   5 

Lewis,  Perle 

Fighting  fire  with  jeeps   Apr.  1946   32 

Broom-rake  for  line  construction.  The   July  1946   11 

Lightning  fire  discovery  time  on  national  forests  in 

Oregon  and  Washington  :  Oct.  1948   1 

Lindenmuth,  A.  W.,  Jr.,  and  Byram,  George  M. 

Headflres  are  cooler  near  the  ground  than  backfires  Oct.  1948   8 

Lindenmuth,  A.  W.,  Jr.,  and  Keetch,  J.  J. 

Fuel  moisture  sticks  are  accurate   Oct.  1948   IS 

Line  construction.    See  Fire  line  construction. 

Logistics,  fire  control   Apr.-July  1947   5 

Lookout  towers,  hauling  construction  materials  by 

helicopter   Apr.  1949   17 

Louisiana  Forestry  Commission 

Louisiana  fire  jeep   Oct.  1946   33 

Lowden,  Merle  S. 

Slash  disposal  in  selective  cut  ponderosa  pine  stands-  Oct.  1947   3.5 

McCready,  Alan  A. 

Roving  fire  posters   Jan.  1948   10 

MacDonald,  George  A. 

On  the  passing  of  Dave  Godwin   Oct.  1947   1 

Testing  Army  equipment  for  fli-e  control  use  July  1946   12 

McDonald,  K. 

Fire  camp  wash  rack  Apr.-July  1948   62 

McFarland.  D.  W. 

Operator  training   Oct.  1948   7 

Maclntyre,  R.  A.,  and  Bouck,  George  L. 

Multipurpose    tractor-drawn    trailer    and  slip-on 

pumper  tanker   Apr.-Julv  1948   31 

McLeod  tool  developments   July  1946   21! 

Magnesium  wedges  for  felling  and  bucking  Jan.  1948   3:! 

Management,  resource,  fire  control  in   Apr.-July  1947   1 

Map 

mobile  reference  Apr.  1949   20 

strip,  for  use  in  observation  plane  Apr.  1949   22 

Map  covers,  plastic  for  Apr.-July  1948 —  12 

Map  reading,  contour,  device  for  teaching   Jan.  3949   38 

Maps,  printing  on  fire  finder  disks   Jan.  1949   16 

Marsh,  S.  H. 

Common  fire  control  fallacy,  A^   O 't.  1947   13 

West  Virginia  episode   Jan.  1949   7 

,  ,  -         ,  /Apr.  194(1   ir. 

Masks,  smoke,  and  goggles  \Ovt  il947—    3 

Mattsson,  J.  W. 

Forest  smokechaser — a  Region  4  fire  film   Apr.-July  1948   51 

Mobile  telephone  service  in  cooperative  forest  fire 
area   Oct.  1948   41 
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Alattsson.  J.  W.,  and  West,  J.  W.  -fs'we  Page 

Lislit   tractor-tanker   vs    %-ton   weapons  carrier 

tanker   Apr.-Jul.v  1947—  37 

May.  C.  Vernon,  and  Wertz,  Henry,  Jr.  * 

New  mobile  flame  thrower,  A   Oct.  1946   36 

Mess.    iSV'e  Food  supplies. 

Mess  trailer,  two-wheel   Oct.  1947   26 

Milam,  Fred  W..  and  Funk,  Ira  C. 

Helicopter— Bell  model  47B   Apr.-Jidy  1948___  H 

Milk  cans,  rust  ])reveiition  for   Jan.  1948   33 

Mitchell,  J.  A. 

Fire  (hunajiv  appraisal   Apr.-July  1948   27 

Forest  fire  stiitistics  :  their  purpose  and  use   Oct.  1947   14 

Mop,  rotary  fire  Apr.  1946   30 

Morris.  William  G. 

Lightning  fire  discovery  time  on  national  forests  in 

Oregon  and  Washington   Oct.  1948   1 

Preliminary  survey  of  factors  of  visibility  of  small 

smokes  in  aerial  detection,  A   July  1946   22 

Morris,  William  M. 

Forest  fire  hazard  in  the  sunspot  cycle,  The   Oct.  ^1947   4 

Motion  picture  production,  training  film   Apr.-July  1948   HI 

INIud  tongs,  tractor   Oct.  1948   16 

Mullenax,  O.  L.  "Lute" 

How  to  meet  the  hunter   Oct.  1948   6 

Murph.v,  Philip  H. 

Rotary  fire  mop   Apr.  1946   30 

Nash-Boulden,  S.  A. 

SouikI  economy  on  fire  suppression   Apr.-July  1948   35 

Newcomh.  L.  S..  and  Bickford,  C.  A. 

Prescribed  burning  in  the  Florida  flatwoods   Jan.  1947   17 

Night  attachment  for  forest  fire-finders   Apr.  1946   40 

Noi'tli  Carolina 

flame  thrower   July  19461   %\ 

prescribed  fires   Apr.-July  1948   13 

Nozzles,  fog  mop-up   Oct.  1947   2;4 

Operator  training  Oct.  1948   7 

Oregon,   lightning  fire  discovery  time  on  national 

forests  Oct.  1948   1 

Orne,  Nels  H. 

Instruction  for  preservation  of  fire  equipment  by 

Army  methods  Jan.  1947   33 

Osborne  fire  finder  map  covers,  plastic  for   Apr.-July  1948   12 

Pack  l)oard,  modifying  the  trapper  Nelson   Oct.  1947   33 

Paint  for  rust   Oct.  1948   5 

Palmer,  H.  S. 

Di.^patching  aids   Jan.  1948   9 

Panama  puni])  outfit,  live  hose  reel  for   July -1946   3r> 

Paradoctor  appointed  in  Region  1  Jan.  lf>47   44 

Parker.  John  W. 

Challis  fire  line  and  trail  plow   Jan.  1949   22 

Little  tractors  in  fire  fighting   Jan.  1949   24 

Power  chain  saw  carriage   July  194()   36 

Percey,  Leslie  S. 

Fire-camj)  trailer   Oct..  1946   24 

Petersen,  Elmer  F. 

Why  tote  a  back-pack  pump  \   Oct.  1948   17 

Pettigrew,  T.  A. 

Strip  map  for  use  in  observation  plane   Apr.  1JM9   22 

Pines,    southern,    vegetation    temperature   and  fire 

damage   Oct.  .1948   34 

Plan,  emergency  equipment  service   Oct.  1948   24 

Plan  for  fire  situation   Oct.  1948   31 

Planes,  small,  dropping  supplies,  from   Oct.  il948   lU 
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FIRE  CONTROL  NOTES 


Plans 

Are  control,  pocket-size  

Are  prevention  

Plastic  for  Osborne  fire  finder  map  covei's  

Plow 

Aamodt  stubby  

Chain s  fire  line  and  trail  

fire,  Hiiski  gardener  

fire  line,  Cliallis  

trail,  Cliallis  

Plow  carrier  truck,  channel  iron  bed  for  

Plywood  wiiter  tank  

Pomeroy,  Kenneth  B. 

Oliservatidus  of  four  prescribed  llres  in  the  Coastal 
Plain  of  Virginia  and  North  Carolina  

Posters,  ro\  ing  lire  

Powiler  i)()St  beetle,  protection  of  tool  handles  from  

Power  chain  saw  carriage  

Prescribed  burning 

Coastal  Plain  of  Virginia  and  North  Carolina  

Florida  flatwoods  _' 

Preservation  of  fire  equipment   by   Army  methods, 
instructions  for  

Price,  Curtis  E. 

Portable  water  lieater  

Canvas  gravity  intidve  

Profiling  slide  rule  and  its  use  

Propane-Diesel  oil  flame  thrower  

Pulilic  relations 

liow  to  meet  tlie  hunter  

making  contacts  and  establishing  good  will  

Puhn,  Walter  J. 

Magnesium  wedges  for  felling  and  l)ucking  

Pump,  liack-pack 

carrier  

preventing  gumming  of  

wliy  tote  

Pumper  tanker 

slip-on  

Army  insect  sprayer  modified  

Quails,  Lloyd  A. 

Holder  for  dehandling  axes  

McLeod  tool  developments  

Radio 

F.M,  Forest  Service  adopts  

portalile,  carrying  two-section  whip  antenna  

SX.  in  aircraft  

YHF,  housing  remotes  for  

Radioteleiihone  service,  mobile 

in  cooperative  forest  fire  area.  Salt  Lake  Valley, 

Utah  

on  the  Flat  Top  Experinientiil  Forest,  Ala.  

Rahm,  Neal  M. 

Dawn  patrol  

Fire  Fly  Project,  The  

Rake,  broom,  for  line  construction  


Issue 

Oct.  1948  

July  1946  

Apr.-July  1948— 

Apr.-July  1947___ 

Jan.  1949  

Oct.  194S  

Jan.  1949  

Jan.  1949  

Jan.  1919  

Oct.  1947  


Apr.-Julv  1918. 

Jan.  1948  

Apr.-July  1948- 
Julv  1946  


Apr.-Julv  1948. 
Jan.  1947  


Jan.  1947— 

Apr.  1946— 
Julv  1946-- 
Oct.  1946_i. 
Jan.  1949__ 


Oct.  1948- 
Jan.  1948_ 


Jan.  1948. 

Jan.  1949. 
Jan.  1947- 
Oct.  1948. 


Apr.-Julv  19  :S. 
Apr.-July  194S- 


Julv  1946_. 
July  1946_. 

Oct.  1946_. 
Jan.  1949__ 
Oct.  1948__ 
Apr.  1949__ 


Oct.  1948- 
Jan.  1949. 


Ramps,  portable,  for  vehicles  

Randall,  A.  G. 

Building  a  cooperative  tanker  

Range  finder,  Army,  impractical  for  lire  detection. 

Riition  E,  new  

Raybould,  Richard 

Supi)ort  for  canvas  i-elay  taidc  .  


Jan.  1948  

Julv  1946  

■July  1946  

.Apr.-July  1947 
Apr.  1949  


Oct.  1946_ 
.Ian.  1947. 
Jan.  1947- 

Jan.  1!)48_ 


Page 
43 
16 
12 

34 
22 
28 
22 
22 
2(i 
34 


13 
1(1 

r,4 

3(i 

13 
17 

33 


8 
3(1 

6 
28 

33 

36 


31 
43 

30 
26 

5 
34 
30 
16 


41 
20 

12 
4 
11 
36 
24 

30 
36 
39 

46 


19  4  9 

A  O 

Issue 

PiKje 

.  Jan.  1049  

43 

_  .liiii.  l'.»47_ 

41 

-  Oct.  i;i4S_ 

43 

_  .hill.  lil4.S  

12 

Ocl.  1947 

32 

V|ir  1949 

1 

Api-.-July  1947__- 

25 

Apr.  1946 

6 

Jan.  1949 

37 

Oct.  1948 

Jan.  1948  

33 

Apr.-Jiilv  1948— 

1 

Apr.  1946 

37 

Oct.  1948 

17 

July  1946 

36 

Got.  1948- 

5 

34 

Apr.  194<>  

41 

Apr.  194(i 

1.-) 

Ai)r.  1949 

10 

Apr.-July  1947___ 

30 
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Kilter,  Edwanl 

1  )riveii  wcll.s  f(ii-  lire  sui>prt'ssi(>n  

Few  foivst  lires  in  Cifrniany  

rocljet-size   ^re  control  plans  

Sini|ile  l)iiiocular  holder,  A  

I'se  of  a  wcttiiif;'  iijient  on  a  forest  lire,  The  

Roberts.  Art 

Slash   piling;   l)y   niacliine  on    the   Southern  l(lali<i 

Forest  i 'rotect i ve  Oistrict  

Robinson.  Roj;er  K. 

.\hiska  helicopter  •'.  rst'"  

Rowland,  :Ma.;or  V.  A.,  Jr. 

Adaptinji  .Vrniy  e(iuipment  to  forest-lire  iighting  

Ruidoso,  N.  Mex  

Rust 

paint  for  

prevention  for  milk  cans  

Safety,  :.r(>  line  

Sandliox  as  a  tire-control  traininf;  tool  

Saw  and  accessory  i-ack  for  warehouse  use   Oct. 

Saw  carriage,  power  chain  

Schaefl'er,  (Jeorge  K. 

Paint  for  rust  Got.  1948_ 

Schultz,  Kdward  \V.,  and  Stevenson,  Stanley  R. 

I'roiiressive  hose-lay  in  fire  suppression  Jan. 

Science  tracks  down  woods  burners  

Scott.  Oley 

Smoke  masks  and  goggles  Apr. 

.Scraper,  V,  Suminerfiekl   Apr. 

Sea  breezes  and  forest  fires   Apr.-July 

Seizert,  K.  F. 

F.  B.  I.  cooiJerates  with  tlie  Forest  Service  in  fire  pre- 
vention  Oct. 

Shasta  coffin  tanks  and  trailer   Ajir.- 

Sheath 

ax  :- 

foi- brush  hooks  .Inly 

Sherman,  AVilliam  'S.l. 

Portable  hose  coupling  exiiander   A]ir. 

Si])e,  Henry 

Science  tracks  down  woods  burners   Apr. 

How  much  time  does  it  take  to  catch  a  lireburg  Oct.  194(i_ 

Slie.-illi  for  brnsli  liooks  July 

Slash  disposal  by  macliine  in  southern  Idaho   Apr. 

Slash  (lisiiosal  in  selective  cut  ponderos.-i  pine  stands- 

Slide  rule,  profiling,  and  its  u.se  

Smith,  William  H, 

l-'orest  fire  truck  Api'. 

Sniithbnrg.  Kd.  J. 

.Mobile  i-eference  map  

Smoke  Jnmi)er  crew  at  work  

Smoke  jumpers 

accident  experience,  1948 

Region   1   Apr.  1;M9   21 

Region  4  .   Apr.  194!)   21 

the  Cila   Oct.  1947   :!(( 

Smoke  jumping 

in  the  XortlieiMi  Region   Apr.  1946   3 

in  the  Southwest   Oct.  1948   38 

Smoke  masks  and  goggles  {oct    1947  ^3 

Smokecliaser  fire  film  Api-.-July  1948   ~A 

Smoker  fire  prevention  campaign  that  paid  off  :  Oct.  1947   9 

Smokes,  small,  visibility  in  aerial  detec'tion  July  1946   22 

Smotliers,  M,  S. 

Live  hose  reel  for  Panama  pump  outfit  July  1946   35 


Oct. 

1946 

22 

Ajir. 

-.Inly 

1947^_- 

42 

Julv 

194(i 

45 

Jidy 

1946 

29 

A]ir. 

-July 

1948— 

18 

Apr, 

1946 

41 

Oct. 

1940 

13 

Julv 

194(i 

29 

Apr. 

1949 

1 

Oct. 

1947- 

35 

Oct. 

1946 

8 

A  pi'. 

.Inly 

1947-_- 

22 

Apr. 

I'.M!) 

20 

Jul.\ 

1!»4() 

18 
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FIRE  CONTROL  NOTES 


Issue  Paye 

Snag  pusher                                                              Jan.  194S   26 

South  Dakota's  jeep  tanker                                       Jan.  1949   18 

Space,  Ralph  S. 

Airplane  delivery  of  hot  meals                                   July  1946   8 

Specification  file  on  fire  equipment,  revision  Apr.-July  1947   33 

Spiral  rotor  trencher  Jan.  1949   40 

Sprayer.  Army  insect,  modified  for  use  as  slip-on 

pumper  tanker   Apr.-July  1948 —  43 

Squires.  John  W. 

Florida  drip  torch,  The  July  1946   39 

Stagelman,  Howard  W. 

Aerial  fire  detection  Apr.  1949   10 

State  fire  control  equipment,  inventory                        July  1946   25 

Statistics,  forest  fire  :  their  purpose  and  use                 Oct.  1947   14 

Stevenson,  Stanley  R. 

Modifying  the  Army  insect  sprayer  for  use  as  slip-on 

pumper  tanker  on  %-ton  pickups  Apr.-.July'  1948 —  43 

Plastic  for  Osborne  fire  finder  map  covers  Apr.-July  1948   12 

Stevenson,  Stanley  R.,  and  Schultz,  Edward  W. 

Progressive  hose-lay  in  fire  suppression  Jan.  1948   34 

Storage  of  fire  tools,  safe  Jan.  1948   25 

Stowell,  M.  D. 

Portable  tractor  headlights                                      Oct.  1948   42 

Stretcher  carrier  Jan.  1949   10 

Strip-mined  areas  reforested  in  Indiana                        Oct.  1948   32 

Sullivan,  M.  E. 

Fog  nozzle  hook                                                     Oct.  1947   29 

Summerfield  V-scraper  Apr.  1949   10 

Sunspot  cy  cle,  the  forest  fire  hazard  in  the  Oct.  1947   4 

Superior  National  Forest,  aerial  detection  Oct.  1948   12 

Supplies,  dropping  from  small  planes  1_  Oct.  1948   10 

Swatter,  fire  special  Apr.  1946   5 

Tackers.  commercial,  facilitate  fire  sign  posting  Oct.  1947   27 

Tank 

canvas  relay,  support  for  .Tan.  1948   46 

plvwood  water                                                          Oct.  1947   34 

Shasta  coffin   Apr.-July  1947   42 

Tanker 

cooperative,  building                                               Oct.  1946   30 

.ieep                                                                      Jan.  1947   26 

.leep.  South  Dakota's  Jan.  1949   IS 

rural  fire  fighting  Apr.-July  1947   28 

slip-on.  for  pickup  trucks                                           Jan.  1949   14 

tractor  July  1946   41 

tractor,  vs  %-ton  weapons  carrier  tanker                  Apr.-July  1947   37 

Tauch,  Louis 

Report  on  a  wetting  agent ;  Drench  Apr.-July  1948   42 

Tavlor,  James  E. 

Tool  box  for  felling  outfit                                       Jan.  1948   40 

Telephone,  portable  field  Jan.  1949   27 

Telephone  service,  mobile.   See  Radiotelephone  service. 

Temperature,  vegetation,  and  fire  damage  in  the  south- 
ern pines                                                               Oct.  1948   34 

Thomas,  Leon  R. 

Bower  Cave  Fire,  The  Apr.  1949   20 

Thompson,  D.  M.,  and  Thompson,  P.  A. 

Foresters  aloft  in  '46                                                 Oct.  1946   39 

Thompson,  Glenn  A. 

Coski  bed  roller  July  1946   20 

Fire  fighter's  belt  Jan.  1949   17 

Thompson,  P.  A. 

A  smoke  .iuniper  crew  at  work  July  1946   IS 

Thompson.  P.  A.  .and  Thompson,  D.  M. 

Foresters  aloft  in  '46                                                 Oct.  1946   39 

Thurmond,  Jack 

Channel  iron  bed  for  plow  carrier  truck  Jan.  1949   26 
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Issue  Page 

Tie-rod  protector  for  the  jeep                                       Oct.  1948   22 

Tool,  McLeod,  developments  July  il946   26 

Tool  box  for  felling  outfit  Jan.  1948   40 

Tool  handles,  protection  from  powder  post  beetle  Apr.-July  1948 —  54 

Torch 

bnckflring ;  see  also  Flame  thrower  July  1946   39 

Floiida  <lrip  July  1946   39 

Tower  door  counterweight  Apr.-July  1948 —  20 

Tractor 

heeflo  tractor  July  1946   1 

lire  plow,  reverse  flow  fan  Apr.  1949   11 

licadlitihts,  portable                                                   Oct.  1948   42 

mud  tongs                                                                Oct.  1948   16 

transportation  on  fires  Jan.  1947   40 

Tractor-tanker  i                       July  1946   41 

light,  vs  %-ton  weapons  carrier  tanker  Apr.-July  1947 —  37 

Tractors 

caterpillar,  comparative  performance  of  D-6  and 


little,  in  fire 
Trail  plow,  Ch 
Trailer 


Florida  camj 
Shasta  coffin 
tractor-drawr 
Training 


high  school  boys  i 
in  fire-fighting  tac 
niiitidii  picture  pi 

opei'ator  

san(il)ox  as  a  lire-i 
Training  films,  fire. 


Transportation,  tractor,  on  fires_- 

Tree  marking  gun 

condiination.  and  backfiring  tore 
WeH's.  explosion  hazard  tests.. 

Trencher,  spiral  rotor  

Truck 

Florida's  most  modern  fire  

forest  fire  

light,  emergency  service  ramps- 


Trygg,  J.  W. 

Aerial  detection  on  the  Superior  National  Forest____ 

2.'5-nian  outfit,  mobile  Apr.-July 

2,  4-1),  killing  brush  with  


United  States  Forest  Service 


Region  1  (Northern) 
Duffle  carrier  


Region  2  (Ro<'ky  :\Iountain) 

airborne  cooperation  in  

Region  5  (California) 


Jan. 

1949 

11 

Jan. 

1949 

24 

Jan. 

1949 

22 

Oct. 

1946 

24 

Apr. 

1946 

45 

Apr.- 

-July  1947  

42 

Apr.- 

-July  1948  

31 

Jan. 

1949 

38 

Oct. 

1947 

18 

Apr. 

1946 

26 

Apr.- 

-Julv 

1948— 

51 

Oct. 

1948 

7 

Apr. 

1946 

37 

Jan. 

1947 

37 

Oct. 

1948 

44 

J3.D. 

1947 

40 

Oct. 

1947 

21 

Apr.- 

-July 

1948— _ 

4 

Jan. 

1949 

40 

Jan. 

1948 

11 

Apr. 

-July  1947___ 

22 

Apr. 

1949 

24 

Oct. 

1946 

28 

Apr. 

1946 

31 

Jan. 

1949 

26 

Oct. 

1948 

12 

Apr.- 

-.July  1947— _ 

8 

Apr.- 

-Julv 

1947- 

13 

Oct. 

1947 

26 

Apr. 

1946 

3 

Oct. 

1946 

5 

Jan. 

1949 

12 

Apr. 

1946 

3 

Oct. 

1946 

7 

Oct. 

1948 

24 

Jan. 

1947 

27 
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FIRE  CONTROL  NOTES 


United  States  Forest  Service — Continued 
Region  6  (North  Pacific) 


Region  s  (Soutliern) 


Vegetation  temperature  and  fire  damage  in  tlie  soutli- 

ern  pines  

Virginia,  prescribed  fires  


VValley,  J.  M. 


Wash  raclf,  fire  camp  

AVasher,  hose  

Wasliington,  lighting  fire  discovery  time  on  national 


'Weasel,' 


VS^ells,  A.  C. 

Combination  tree  marking  gun  and  backfiring  torch. 


Wells'    tree-marking    gun    and    back-firing  torch- 
explosion  hazard  tests  

Werts,  Henry,  Jr.,  and  May,  C.  Vernon 

New  mobile  flame  thrower,  A  

West,  J.  W.,  and  Farmer,  Lowell  J. 


West,  J  .W.,  and  Mattsson,  J.  W. 

Light    tractor-tanker    vs    %-ton    weapons  carrier 


West  Virginia 
Wetting  agent 


White.  H.  INI 


Hose  wasl 
Jeep  tank( 
Simplifying 


Whitmore,  John  D. 

Training  high  school  boys  in  fire  suppression- 
Williams,  R.  H. 


Wilson,  Hubert  O.,  and  Field,  Dean 

Dropping  supplies  from  small  planes  

Wilson,  K.  O. 

Cinder  hills — a  special  fire  control  problem. 

Wiltbaidi,  AV.  P:ilis 


Issue 

PtlfJC 

July 

1946 

1 

Apr.- 

-July  1947— 

18 

Apr. 

1949 

16 

Apr. 

1946 

4.") 

Oct. 

1948 

34 

Apr. 

-July  1948— 

13 

Apr. 

-July  1947— 

26 

July  1946 

Oct. 

1947 

3 

Apr.- 

-July  1948— 

62 

Jan. 

1949 

28 

Oct. 

1948 

1 

Apr. 

1946 

22 

Apr.- 

-July  1947— 

37 

Oct. 

1947 

10 

Jan. 

1948 

33 

Oct. 

1947 

21 

Jan. 

194!) 

43 

Apr. 

-July  1948— 

4 

Oct. 

1946 

36 

July 

1946 

41 

Apr.- 

-Julv  1947___ 

37 

Jan. 

1949  

7 

Apr.- 

-July  1948___ 

42 

Oct. 

1947 

32 

Oct. 

1948 

26 

Apr.- 

-July  1948— 

19 

Jan. 

1949 

28 

Jan. 

1947 

26 

Apr. 

1946 

34 

14 

Oct. 

1!)47  

18 

Oct. 

194(! 

20 

Oct. 

1948  

10 

.Ian. 

li)49 

4 

Jan. 

1947 

36 

AVinchell,  J.  H..  and  Hensler,  S.  J. 

Pi'ohlems  of  tii'e  protection  on  reforested  strip-nuned 

areas  in  Indiana  Oct.  1948   32 

Wind  currents,  vertical,  and  fire  behavior  Apr.  1949   12 

Wisconsin,  macliincs  in  fire  suppression  Apr.  1949   .'') 
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FM  RADIO  EQUIPMENT  FOR  FORESTRY  APPLICATIONS 


W.  F.  BlGGERSTAFF 

Engineer,  Forest  Service  Radio  Lahoratory,  Portland,  Oreg. 

Present  Forest  Service  frequenc}'  modulated  radio  equipment  oper- 
ates in  the  30-  to  •iO-megacycle  band.  It  may  be  divided  into  four 
general  types,  portable,  lookout,  mobile,  and  fixed  station.  Each  of 
these  has  a  definite  use  and  all  are  required  for  a  well-balanced  network. 
The  number  of  each  type  varies,  of  course,  with  local  requirements. 
Some  of  the  requirements  to  be  considered  are  communications 
on  fire  lines,  conununications  from  fire  line  to  fire  cam])s,  communi- 
cations from  fire  camps  to  source  of  supply,  lookout  networks  where 
telephone  facilities  are  difhcult  to  maintain,  and  aircraft  activities.  It 
is  obvious  that  no  system  other  than  radio  will  successfully  fulfill  most 
of  these  needs,  many  of  wliich  require  equipment  of  the  most  portable 
nature.  It  was  for  such  reasons  that  the  handj'-t alkie  was  given 
the  highest  priority  on  the  laboratory  development  program. 

Handy-taJkie. — The  handy-talkie  is  the  smallest  and  lightest  prac- 
tical complete  radiophone  available  to  date.  This  general  type  of  set 
was  used  extensively  by  tlic  military  forces  where  extreme  portability 
was  a  requirement.  It  is'  a  complete  liand-held,  self-contained  port- 
able radiophone.  Xo  accessories  or  additional  equipment  is  necessary 
1o  place  it  in  operation.  To  simplify  operation,  the  functional  con- 
trols have  been  reduced  in  number  to  the  absolute  mininuuii. 

Two  specific  physical  forms  are  available  at  the  present  time.  One 
has  the  earphone  and  headphone  attached  as  an  integral  part  of  the 
case  and  the  entire  unit  is  held  in  the  liand  for  operation;  the  other 
employs  a  standard  tele])hone  type  liandset  whicli  is  nonnally  carried 
as  part  of  the  handle  of  tlie  radiophone  and  detaclied  when  used.  The 
antenna  in  the  first  unit  is  telescopic  and.  when  not  being  used,  is  car- 
ried in  clips  on  the  side  of  the  case.  The  other  has  a  shorter  antenna 
which  is  bent  over  and  hooked  to  the  opposite  end  of  the  case  when  not 
in  use. 

Both  have  two  transmitting  channels  available,  either  of  which 
may  be  selected  by  the  operator.  One  channel  is  intended  for  com- 
munication between  two  similar  units,  or  between  a  handy-talkie  and 
a  mobile  set.  The  other  channel  is  intended  for  connnunication  with 
lookouts  or  with  other  stations  through  the  medium  of  the  lookout 
automatic  repeater.  Both  may  be  used  on  single-frequency  networks, 
but  this  arrangement  is  intended  primarily  for  networks  emploving 
automatic  repeaters. 

Tower  .s^?^.— The  lookout  or  tower  set  has  been  mentioned  separately 
from  the  other  equipment  since  it  has  been  designed  to  perform  a 
special  function,  that  of  automatic  repeating.  The  lookout  or  tower 
set  is  used  primarily  to  furnish  communications  for  the  lookout  or 
towerman  and  no  function  has  been  compromised  to  secure  such  service. 
However,  it  also  provides  automatic  repeating  facilities  which  are  of 
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extreme  value  in  radio  networks  employing  handy-talkie  type 
equipment. 

The  tower  set  consists  physically  of  a  basic  unit,  a  control  box,  and 
a  power  supply.  The  basic  unit  contains  the  radio  receiver,  transmit- 
ters, and  control  relays,  and  is  connected  to  the  control  box  or  control 
boxes  by  a  multiwire  remote-control  cable.  These  controls  may  be 
located  at  distances  up  to  200  feet  from  the  basic  unit. 

The  use  of  a  separate  remote-control  box,  which  has  a  maximum 
dimension  of  under  12  inches,  permits  installation  of  the  basic  equip- 
ment at  any  convenient  location  within  200  feet  of  the  operating  posi- 
tion. For  example,  where  space  is  at  a  premium,  as  in  a  7-  by  7-foot 
lookout  cab,  the  basic  unit  may  be  mounted  in  a  shelter  at  the  base  of  the 
tower  and  only  the  control  box  need  to  be  installed  in  the  tower  cab. 
Where  the  towerman  lives  in  a  ground  house,  a  second  control  box  may 
also  be  installed  in  the  living  quarters.  The  radio  equipment  can  then 
be  operated  from  the  tower  or  from  the  ground. 

The  power  supply  consists  of  dry  batteries  contained  in  wooden 
boxes  located  near  the  basic  unit.  Two  boxes  approximately  26  by  10 
by  13  inches  hold  batteries  capable  of  giving  about  30  days'  service 
when  used  continuously. 

The  Forest  Service  model  (type  TF)  tower  set  is  completely  weather- 
proof, being  housed  in  a  cast  magnesium  case  with  all  connections 
brought  out  through  pressureproof  fittings.  It  is  intended  to  be  left 
in  place  all  year.  The  commercial  model  is  much  smaller  and  since 
all  cables  may  be  easily  disconnected,  it  may  be  removed  to  a  central 
shop  or  warehouse  during  the  "otf  season."  Functional  controls  are 
identical  on  both  makes. 

Application  of  two-channel  transmitters. — To  illustrate  the  prac- 
tical use  of  two  transmitting  channels  and  a  single  receiving  channel 
on  all  equipment,  and  also  to  illustrate  the  use  of  the  automatic  repeat- 
ing function  on  the  lookout  set,  we  will  use  the  following  example  : 

A  typical  Forest  network  may  consist  of  4  or  5  radio-equipped  look- 
out towers,  2  or  3  mobile  sets,  6  to  10  handy-talkies,  and  a  fixed  station. 
Tlie  lookout  sets  will  receive  on  38  megacycles,  which  will  be  called 
the  "Lookout"'  frequency  or  "Lookout"'  channel.  The  fixed  station, 
mobile  sets,  and  handy-talkies  will  receive  on  36  megacycles  which  will 
be  called  the  "Portable"  frequenci^  All  types  of  equipment  in  this 
hypothetical  network  will  be  equipped,  b}^  means  of  dual  channel 
transmitters,  to  transmit  on  the  "Portable"  frequency  or  the  "Look- 
out" frequency  at  the  option  of  the  operator.  We  will  assume  that 
one  of  the  lookouts  spots  a  suspicious  dust  cloud  or  smoke.  He  selects 
the  "Lookout"  transmitting  channel  and  calls  another  lookout  who 
may  see  the  same  smoke.  They  discuss  the  possibility  of  this  being  a 
reportable  situation  and  the  probable  location  of  the  smoke.  As  soon 
as  a  decision  is  reached,  the  individual  initiating  the  action  may  im- 
mediately change  to  the  other  chamiel  ("Portable")  and  make  his 
report  to  the  dispatcher  at  the  fixed  station.  All  of  this  preliminary 
conversation  between  the  lookouts  would  not  interfere  with  traffic 
being  carried  on  between  mobile,  fixed  station,  or  portable  equipment 
since  all  such  units  would  be  using  the  "Portable"  frequency  while  the 
lookouts  used  the  "Lookout"'  frequenc}'.  This,  in  effect,  makes  two 
separate  networks  with  immediate  cross-tie  available  between  all  tj'pes 
of  equipment. 
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We  will  assume,  as  a  result  of  the  report,  a  truck  containing  a  mobile 
set  was  dispatched.  As  long  as  the  truck  was  in  the  immediate  vi- 
cinity of  the  dispatching  station,  the  truck  operator  could  talk  to  the 
station,  but  such  range  is  usually  short.  As  soon  as  the  truck  is  far 
enough  to  be  out  of  range  of  the  station  it  nuist  depend  upon  the 
lookout  to  repeat  any  instructions  from  the  dispatcher.  Verbal  re- 
peats are  not  only  slow  but  in  many  cases  result  in  confusion.  It  is 
at  this  point  that  the  automatic  repeating  function  of  the  lookout 
set  becomes  of  value.  By  a  mere  flip  of  the  switch  the  dispatcher  may 
talk  directly  to  the  truck  operator  via  the  lookout  repeater.  To  secure 
such  operation  it  is  necessary  for  the  dispatcher  to  change  his  trans- 
mitter switch  to  the  ''Lookout"  channel  and  request  automatic  repeat. 
He  then  calls  the  truck  operator  who,  after  switching  to  "JJookout" 
frequency,  can  carry  on  a  two-way  conversation  with  the  dispatcher 
in  the  same  manner  as  though  he  were  talking  dii'ectly  to  the  dispatcher 
station. 

After  arriving  at  the  fire,  the  truck  and  the  handy-talkies  may  be 
used  together  without  disturbing  the  lookouts  by  using  the  ''Portable" 
frequency.  However,  the  lookouts  will  be  available,  if  within  range, 
to  any  of  the  handy-talkies  or  the  mobile  set  as  soon  as  they  switch 
to  the  "Lookout"  frequency.  In  the  same  manner,  any  portable  or 
mobile  set  may  be  called,  if  within  range,  by  the  lookout  changing  to 
"Portable"  fre(piency. 

Since  only  one  receiving  frequency  is  involved  in  any  of  these  va- 
rious types  of  equipment,  it  is  impossible  for  the  operator,  through 
inattention  or  lack  of  instructions,  to  be  listening  on  the  wrong  fre- 
quency. 

The  reliability  of  a  radio  network  employing  such  equipment  is 
accordingly  increased  in  a  large  measure  over  any  arrangement 
wherein  the  operator  can  select  more  than  one  receiving  fi'equency. 

Mobile. — Since  Forest  administration  and  protection  requires  a 
great  deal  of  road  travel  time,  mobile  equipment  is  also  important  in 
forestry  conununication  networks. 

A  wide  selection  of  conmiercial  mobile  equipment  is  available  for 
single-channel  networks,  but  relatively  few  commercial  sources  can 
supply  dual-channel  transmitters  without  restricted  channel  spacing. 
The  value  of  dual-channel  mobile  transmitting  units  is  being  recog- 
nized in  the  industry  and  more  such  equipment  is  becoming  available. 
The  application  of  such  equipment  was  discussed  in  the  preceding 
section. 

Fixed  station. — Fixed  stations  are  those  more  or  less  permanently 
installed  at  any  one  location.  They  may  be  110-volt  powered,  dry- 
battery  powered,  or  they  may  be  powered  by  some  other  source  of 
energy  such  as  storage  batteries.  110  A-olts  alternating  current  is  to 
be  desired  as  a  power  source  because  of  its  usual  reliability  and  low 
operating  cost.  If  power  failures  are  frequent  or  voltage  fluctuations 
are  exceptionally  severe,  as  may  be  encountered  with  a  small  local 
power  plant,  a  storage  battery  system  may  be  used.  Where  alter- 
nating current  or  storage  battery  power  is  not  available  or  is  not 
feasible  because  of  installation  costs,  dry-battery  powered  equipment 
must  be  employed. 

In  many  cases  installations  at  ranger  stations  and  supervisors'  of- 
fices are  at  low  elevations.    This  is  a  definite  handicap  where  VHF  is 
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used  because  of  the  limited  operating  range  over  low  ground.  In  sucli 
cases  consideration  should  be  given  to  possible  remote  equipment  lo- 
cations on  elevated  points  "with  remote  control  over  telephone  lines. 
Installing  the  equipment  on  an  elevated  pomt,  within  reasonable 
distance  of  the  station,  may  result  in  an  additional  improvement, 
namely,  getting  the  receiver  out  of  local  electrical  noise  and  inter- 
ference. Contrary  to  popular  belief,  noise  does  alfect  FM  equipment, 
.although  not  to  the  same  extent  it  affects  AM  equipment. 

Future  equipment. — An  additional  equipment  tjq^e  contemplated 
for  early  development  or  commercial  procurement  is  a  pack  set.  This 
set  will  have  about  the  same  performance  characteristics  as  the  look- 
out or  tower  set  but  will  be  packaged  for  back-pack  transportation. 

The  Unit  will  incorporate  a  loudspeaker,  have  squelch  or  silent 
stand-by,  and  be  generally  suited  for  use  by  work  crews  who  are  to 
be  kept  "on  call"  for  fire  service. 

Other  applications  for  the  unit  will  be  to  furnish  temporary  or 
secondai'y  lookout  communications,  aircraft  communications  on  a 
temporary  installation  basis,  fire  camp  communications,  temporary 
mobile  service,  and  fire  line  communication  for  sector  operations  where 
one  man  may  be  assigned  to  carry  the  communication  unit  for  one  or 
more  crews. 

Dual  transmitting  channel  equipment. — The  following  material 
catalogs  the  new  series  of  FM  radio  equipment  designed  by  the  Forest 
Service  or  developed  commercially  especially  for  dual  transmitter 
channel  operations.  Since  single-channel  mobile  and  station  equip- 
ment and  a  limited  selection  of  single-channel  portable  radiophones 
are  available  from  a  number  of  commercial  sources,  only  dual  trans- 
mitting channel  equipment  is  included  in  this  listing. 

HANDY-TALKIE  TYPE  SF,  MODEL  B-2 
(Forest  Service) 

The  type  SF,  model  B-2  handy-talkie  is  a  frequency  modulated 
two-channel  transmitter  and  single-channel  receiver  designed  for 
voice  communication  in  the  30-  to  40-megacycle  band.  Weight  is  9 
pounds;  size,  4  by  6  by  14  inches  high;  length  of  antenna  extended, 
7  feet ;  length  of  flexible  counterpoise,  4  feet. 

The  receiver  is  a  single  conversion  superheterodyne  operating  on 
any  predetermined  frequency  in  the  30-  to  40-megacycle  band.  Sensi- 
tivity is  60  decibels  at  80  kilocycles.  The  intermediate  frequency  pass 
band  is  40  kilocycles  wide  3  decibels  down. 

The  transmitter  is  composed  of  two  complete  channels  employing 
phase  modulation  and  capable  of  15  kilocycles  deviation  on  voice 
peaks.  Power  output  is  approximately  200  milliwatts.  The  two 
transmitters  are  on  a  separate  chassis  from  the  receiver  and  may  be 
removed  independently  for  servicing. 

The  range  will  depend  almost  entirely  upon  location.  Two  or  three 
miles  may  be  expected  between  similar  units  over  flat  terrain,  but 
distances  in  excess  of  50  miles  are  possible  between  elevated  points 
such  as  mountain  peaks. 

The  power  supply  consists  of  three  standai'd  flashlight  cells  and  two 
miniature  45-volt  "B"  batteries.    The  two  "B"  batteries  are  connected 
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in  parallel  for  the  receiver  and  in  series  for  the  transmitter.  The 
change  in  connections  is  made  by  the  push-to-talk  switch. 

Receiver  current  drain  is  400  milliamperes  at  II/2  volts  and  10 
milliamperes  at  45  volts.  Transmit  current  drain  is  400  milliamperes 
at  114  volts  and  18  milliamperes  at  90  volts. 

Units  px-oduced  after  January  1949  are  equipped  with  the  necessary 
attachment  fittings  to  permit  the  use  of  a  separate  antenna  and  special 
head  set  and  close  talking  microphone  for  aircraft  application. 


Left,  haudie-talkie  type  SF,  model  B-2.    Right,  handie-talkie  type  FH2TR-1AL. 

HANDY-TALKIE  TYPE  FH2TR-1AL 
(Motorola) 

The  FH2TR-1AL  handy-talkie  is  a  two-channel  transmitter  and 
single-channel  receiver  of  commercial  design  used  for  voice  com- 
munication in  the  29-  to  39-megacycle  band.  Weight  is  lll^  pounds; 
size,  10  inches  high  by  12%  inches  long  by  SVs  inches  wide. 
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The  receiver  is  a  superheterodyne  of  celkilar  construction,  each  cell 
being  a  complete  operating  stage.  Sensitivity  is  0.5  microvolt  for 
20-decibel  quieting.  Selectivity  is  such  that  the  attenuation  is  40 
decibels  at  40  kilocycles  and  80  decibels  at  80  kilocycles.  The  audio 
output  is  4  milliwatts  into  a  250-ohm  load.  Crystal  control  of  the 
local  oscillator  is  incorporated  and  the  stability  is  within  plus  or 
minus  0.022  percent  over  a  temperature  range  of  —20°  to  +60°  C. 

The  transmitter  is  composed  of  two  complete  channels  which  are 
also  of  cellular  construction.  Phase  modulation  is  employed  and 
the  output  deviation  is  plus  and  minus  15  kilocjdes.  The  RF  power 
output  is  500  milliwatts.  Frequency  stability  is  plus  or  minus  2  kilo- 
cycles over  the  temperature  range  of  —  20°  to  +  60°  C. 

The  operating  range  between  units,  using  the  normal  portable 
antenna,  is  1  to  1%  miles  over  flat  terrain.  This  range  increases  with 
elevation  of  the  stations  to  distances  in  excess  of  50  miles  between 
mountain  peaks.  All  ranges  vary  depending  on  local  conditions  of 
terrain,  surrounding  objects,  and  local  noise  conditions. 

The  power  supply  is  composed  of  4  standard  flashlight  cells  and 
3  miniature  67%-volt  "B"  batteries.  Provision  is  made  for  6  cells 
if  longer  life  is  desired.  Battery  life  is  6  to  10  hours  depending  on 
transmitter  usage. 

Accessories  are  available  for  aircraft  use  and  a  special  antenna  is 
available  for  semiportable  use. 

The  same  unit  may  be  secured  with  a  single-channel  transmitter 
only. 

TOWER  SET  TYPE  TF,  MODEL  A-T2-R 
(Forest  Service) 

The  type  TF,  model  A-T2-E,  is  a  frequency  modulated  two-channel 
transmitter  and  single  receiver  designed  for  voice  communication  and 
automatic  repeating  in  the  30-  to  40-megacycle  band.  It  is  dry-battery 
powered  and  intended  primarily  for  use  as  a  lookout  or  tower  set.  The 
transmitters  and  receiver  are  mounted  in  a  weatherproof  cast  mag- 
nesium case  and  all  leads  to  the  control  box,  batteries,  and  antennas 
are  bi'ought  out  through  pressureproof  fittings.  The  equipment  is 
operated  from  a  control  unit  containing  the  loud-speaker,  handset  and 
hang-up  box,  volume  control,  and  various  switches.  The  control  box 
may  be  located  up  to  200  feet  from  the  basic  unit. 

Weight  of  basic  unit  is  51  pounds ;  weight  of  control  unit,  9  pounds ; 
size  of  basic  unit,  24  inches  wide  hj  23yo  inches  high  by  10  inches 
deep;  size  of  control  box,  16  inches  wide  by  11  inches  by  4i/^  inches 
deep,  size  of  battery  boxes  (2) ,  26  by  10  by  13  inches  high. 

The  receiver  is  a  single  conversion  superheterodyne  operating  on 
any  predetermined  frequency  in  the  30-  to  40-megac,vcle  band.  Sensi- 
tivity is  better  than  1  microvolt  for  20-decibel  quieting.  The  inter- 
mediate frequency  amplifier  band  width  is  40  kilocycles  3  decibels 
down.-  All  connections  are  made  to  a  terminal  strip  and  the  receiver 
may  be  removed  from  the  case  for  testing  or  replacement  without  dis- 
turbing the  other  equipment. 

The  transmitter  is  a  conventional  frequency  modulation  transmitter 
employing  balanced  phase  modulators  and  capable  of  15  kilocycles 
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Tower  set  type  TF,  model  A-T2-R. 


deviation  on  voice  peaks.  Eadio  frequency  power  output  is  approxi- 
mately 2  watts.  The  usual  arrangement  consists  of  two  transmitters 
(in  addition  to  the  receiver  and  relay  controls) . 

Automatic  repeating  or  local  control  is  secured  by  operation  of  a 
single  switch  on  the  control  unit. 

No  definite  range  can  be  stated  since  this  is  a  function  of  antenna 
height,  location,  and  other  local  factors.  Distances  of  5  or  10  miles 
may  be  expected  over  flat  ground  with  antennas  at  a  height  of  10  to 
15  feet.  Distances  of  a  hinidreds  miles  or  more  are  possible  from  ele- 
vated points  or  mountain  peaks. 

Receiver  current  drain  is  500  milliamperes  at  li/^  volts  and  16  mil- 
liamperes  at  50  volts  with  an  additional  16  milliamperes  at  135  volts 
when  the  auto  system  is  used  or  when  the  squelch  is  "open." 

The  transmitter  current  drain  is  500  milliamperes  at  1^2  volts  and 
50  milliamperes  at  135  volts. 

TOWER  SET  TYPE  FHRT2TR1A1 
(Motorola) 

The  type  FHRT2TR1A1  tower  set  is  a  complete  dry-battery  oper- 
ated radiophone  and  automatic  repeater.  The  basic  unit  is  housed 
in  a  stainless  steel  case  approximately  lOi/^  by  14  by  4  inches  and  will 
weigh  15  to  20  pounds  less  batteries.  This  set  with  specially  designed 
boxes  for  packing  two  antennas,  and  the  necessarj'  batteries  to  pro- 
vide 50  to  100  hours  continuous  service,  will  serve  as  a  portable  re- 
peater for  use  on  a  large  tire  where  repeater  service  is  required  and 
cannot  be  secured  from  existing  fixed  stations.  It  is  of  commercial 
manufacture  produced  from  specifications  developed  by  the  Forest 
Service  Eadio  Laboratory.    The  set  consists  of  two  basic  units,  a  trans- 
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Tower  set  type  FHRT2TR1A1. 

mitter  and  receiver  housed  in  a  small  metal  case  Avith  the  associated 
relays,  and  a  control  box  containing  the  handset,  speaker,  and  operat- 
ing controls.  An  additional  control  unit  may  be  connected  to  provide 
a  second  operating  position.    Power  is  supplied  by  dry  batteries. 

The  receiver  is  a  single  conversion  superheterodyne  of  cellular  con- 
struction. Sensitivity  is  0.5  microvolt  for  20-decibel  noise  quieting. 
A  squelch  circuit  is  employed  that  controls  the  audio  output  and  oper- 
ates the  transmitter  control  circuit  for  repeater  operation.  Selectiv- 
ity is  40  kilocycles  40  decibels  down  and  80  kilocycles  80  decibels  down. 
The  receiver  incorporates  a  stable  crystal-controlled  oscillator  to  fur- 
nish the  injection  voltage. 

The  transmitter  consists  of  two  complete  channels  employing  phase 
modulation  capable  of  15  kilocycles  deviation.  Radio  frequency  power 
output  is  lyo  watts.  Stability  is  within  plus  or  minus  0.002  percent 
from  -20°  to  +60°  C. 

MOBILE  TYPE  KF,  MODEL  A-T2-R 
(Forest  Service) 

The  Forest  Service  type  KF,  model  A-T2-R  is  a  complete  mobile 
FM  radiophone  designed  for  operation  in  the  30-  to  40-megacycle  band 
and  incorporates  a  two-channel  transmitter  and  single-channel  fixed- 
frequency  receiver.  The  two-transmitter  channels  and  the  receiver 
with  associated  power  supplies  are  mounted  on  one  chassis  and  under 
one  dustproof  cover.  Such  construction  makes  a  very  compact  unit. 
Since  the  receiver  is  fixed  in  frequency  by  a  quartz  crj^stal-controlled 
oscillator,  no  tuning  is  necessary  by  the  operator  and  one  major  source 
of  failure  is  avoided.  The  only  controls  necessary  for  operation  of  the 
vuiit  are  housed  in  a  small  box  3  by  41/2  by  2  inches  that  may  be  con- 
veniently located  in  the  driver's  compartment.  The  controls  consist  of 
an  ON — OFF  switch,  speaker  volume  control,  squelch  adjustment,  and 
transmitting  channel  selector  switch. 

The  receiver  is  a  double  conversion  superheterodj'ne  operating  on 
any  predetermined  frequency  in  the  30-  to  40-megacycle  band.  Sensi- 
tivity is  better  than  0.5  microvolt  for  20-decibel  quieting.  Positive 
noise  compensated  squelch  is  incorporated,  the  threshhold  of  which  is 
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]Mol)ile  type  KF,  model  A-T2-R. 

adjustable  at  the  operating  position.  The  intermediate  frequency 
amplifier  bandwidth  is  30  kilocycles  3  decibels  down. 

The  transmitter  is  two  channel,  capable  of  25  watts  output  on  any 
two  frequencies  in  the  30-  to  40-megacycle  band.  Either  frequency 
may  be  selected  from  the  control  box.  A  crystal-controlled  radio  fre- 
quency voltage  is  phase  modulated  and  nudtiplied  a  total  of  32  times 
to  provide  output  with  deviation  capabilities  of  plus  or  minus  15  kilo- 
cycles. 

Accessories  include  sj^eaker,  conti'ol  box,  microphone,  and  cables. 
Weight  is  GO  pounds;  size,  lOi/o  inches  wide  by  S^/o  inches  high  by  15 
inches  deep;  stand-by  current  drain,  12  amperes;  transmit  current 
drain,  22  amperes. 

The  range  will  vary  considerably,  depending  upon  the  location  of 
the  two  stations  and  the  terrain  over  which  connnunication  is  carried. 
It  will  vary  from  a  few  miles  for  two  similar  units  communicating  over 
flat  ground  to  50  miles  or  better  from  elevated  points. 

MOBILE  TYPE  FM2TR80D(B)1  SPl 
(Motorola) 

The  type  F^f2TRS0r)(B)  ISl'l  is  a  mobile  radiophone  of  commer- 
cial design  manufactui-ed  to  operate  in  the  30-  to  -tO-megacycle  band. 
It  incorporates  a  two-chainiel  transmitter  and  a  single-channel  receiver 
designed  for  voice  frequencies.  Size  is  6%  inches  high  by  21  inches 
wide  by  20 14  inches  long ;  stand-by  current  clrain,  10  amperes ;  transmit 
current  drain.  47  amperes. 
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Mobile  type  FM2TR80D  ( B )  ISPl. 

The  receiver  is  a  superheterodyne  having  a  sensitivity  of  0.4  micro- 
volt or  less  than  20-d.ecibel  quieting.  Eeceiver-injection  voltage  is  pro- 
vided by  a  stable  crystal-controlled  local  oscillator.  Alternate  channel 
selectivity  is  85  decibels  or  better  at  80  kilocycles. 

The  transmitter  is  composed  of  two  separate  channels  capable  of 
operating  on  any  predetermined  frequency  in  the  30-  to  40-megacycle  ' 
band.   Phase  modulation  is  employed  and  the  deviation  capability  is 
15  kilocycles.   Instantaneous  deviation  control  is  incorporated  in  the 
modulator  section.   The  radio  frequency  power  output  is  30  watts. 

MOBILE  TYPE  2164 
(Link) 

Transmitter  mobile  type  2164  is  8  inches  by  10  inches  by  121/2  inches. 
Weight  is  30  pounds ;  power  output,  25  watts  either  channel.  Receiver 
separate,  same  size  as  transmitter.  Total  stand-by  current  drain  is 
5%  amperes ;  transmitter  current  drain,  23  am^Deres. 


REGION  1  STRETCHER  CARRIER  PROVED  IN  AIR 
RESCUE  OPERATION 


H.  K.  Harkis 

Forester^  Region  i,  U.  S.  Forest  Service 

The  latest  model  of  the  modified  Stokes  litter  with  wheel  attachment, 
known  as  the  stretcher  carrier,  developed  for  use  of  the  Region  1  air 
rescue  squad  and  described  and  illustrated  in  Fire  Control  Notes,^ 
received  its  first  real  test  last  fall.  It  was  used  in  the  evacuation  of  a 
hunter  who  had  been  lost  in  the  remote  Selway  River  area  of  Idaho. 
When  found,  the  hunter  was  so  weakened  by  exposure  and  starvation 
that  it  was  necessary  to  move  him  to  a  hospital  as  quickly  as  possible. 

William  C.  Wood,  parachute  project  foi-eman  in  charge  of  the  air 
rescue  squad  reports  the  action.  Excer[)ts  from  his  interesting  report 
follow : 

Ou  October  11, 1948,  at  11 :  30  p.  in.,  I  was  notified  of  a  call  to  assist  in  the  search 
of  a  lost  hunter  in  the  vicinity  of  Pettibone  Creek  on  the  Selway  River.  Because 
of  the  late  hour  and  short  notice,  I  was  able  to  contact  only  eight  men  willing  to 
go  on  the  mission.  Upon  arriving  at  the  parachute  loft  the  next  morning,  I  was 
informed  that  four  additional  men  were  available.  Also  available  was  Parachute 
Foreman  Albert  W.  Cramer,  who  was  to  assist  me  in  organization. 

Flying  in  a  C— 47,  we  arrived  over  the  .jump  spot  at  10 : 80  a.  m.  and  were  on 
the  ground  with  full  equipment  at  11 :  30  a.  ni.  After  a  light  lunch,  the  10 
men  were  lined  out  20  to  30  feet  apart  between  Cramer  and  myself.  We  con- 
toured across  the  search  area  with  Cramer  blazing  a  line  to  the  boundary  of 
our  area.  We  returned  in  the  same  manner  except  that  Cramer  followed  his 
blaze  back  and  I  put  in  a  new  blaze  line  at  the  lower  edge  of  the  strip.  This 
procedure  was  closely  followed  in  our  2%  days  of  search. 

Fortunately  the  lost  hunter,  a  man  65  years  old,  was  found  Thursday  night, 
October  14,  1948,  by  Ranger  Jack  Parsell  and  Alternate  Side  Poppe.  He  had 
been  without  food  for  7  days. 

Parsell  was  searching  the  creek  bottom  for  tracks  and  Poppe  was  paralleling 
the  creek  at  distances  from  ~yO  to  100  feet,  when  Parsell  noticed  a  jumper  streamer 
hanging  in  a  bush.  Three  of  our  .jumpers  had  left  the  orange  signal  streamer 
to  facilitate  finding  their  .jump  spot  when  they  returned  to  retrieve  their  chutes. 
Parsell  yelled  "Hey,  Sid,  here's  a  jumper  signal !"  Immediately  following  Par- 
sell's  exclamation,  Poppe  heard  a  weak  cry,  "Hey !"  Upon  investigating,  he  die- 
covered  the  lost  hunter  leaning  against  a  tree  about  20  feet  from  the  edge  of 
the  creek,  directly  opposite  the  jumper  streamer. 

They  covered  the  patient  with  their  jackets  and,  while  Parsell  went  for  help, 
Poppe  kindled  a  fire.  Parsell  reached  camp  at  5 :  30  p.  m.,  just  as  our  crew  came 
in  for  supper.  We  immediately  gathered  a  kapok  bag,  a  cargo  manta,  and  about 
30  feet  of  cargo  chute  line  for  improvising  a  stretcher.  A  canteen  of  hot  coffee 
and  another  of  hot  sugar  water,  an  ax,  and  all  available  flashlights  were  also 
taken. 

We  reached  the  patient  at  6 :  30  p.  m.  Exposure  and  starvation  had  weakened 
him  considerably  and  because  of  violent  trembling  it  was  necessary  to  assist  him 
in  taking  hot  stimulants.  While  constnicting  the  stretcher  and  administering 
first  aid,  I  asked  the  patient  if  he  had  seen  the  orange  jumper  signal,  and  he 
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replied  "Oh,  is  that  what  that  was?  I  knew  it  dido't  belong  there,  but  I 
couldn't  get  over  there  to  find  out,  so  I  just  stayed  here."  Undoubtedly,  the 
orange  streamer  played  an  important  role  in  saving  the  man's  life. 

With  the  lost  man  on  the  pole  and  canvas  litter,  we  reached  the  search  camp 
at  8  p.  m.  A  good  thick  mattress  of  pine  boughs  with  a  kapok  bed  made  him  quite 
comfortable.  Canteens,  improvised  as  hot-water  bottles,  were  added  to  keep 
him  warm.  The  patient's  physician  was  contacted  by  radio  at  9 : 30  p.  m.  and 
we  were  instructed  to  evacuate  the  patient  as  soon  as  possible.  The  modified 
Stoke's  litter  and  wheel  attachment  were  ordered  for  delivery  by  plane.  The 
following  morning,  October  15,  at  8 : 30  a.  m.,  the  stretcher  and  wheel  were 
dropped. 

By  9 :  30  a.  m.  camp  was  broken  and  the  stretcher  crew  started  out.  One 
man  guided  the  crew  through  logged-up  sections  of  trail.  It  was  soon  learned 
that  detouring  for  windfalls  less  than  4  feet  high  resulted  in  slowing  the  rate 
of  progress.  The  best  method  was  to  have  the  guide  limb  the  windfalls  to  the 
width  of  the  trail,  and  the  crew,  upon  encountering  them,  would  lift  the  wheel 
stretcher  over.  Windfalls  having  a  vertical  clearance  of  at  least  4  feet  were 
limbed  on  the  underneath  side  and  the  litter  was  wheeled  under  them.  It 
was  important  to  have  the  guide  working  well  in  advance  of  the  crew  to  prevent 
The  litter  from  being  held  up  while  clearing  was  accomplished. 

Pettibone  Creek  was  forded  twice  by  merely  adding  extra  men  to  the  sides  of 
the  stretcher  and  sloshing  through  the  shallowest  portion  of  the  ford. 

On  a  good  trail,  level,  or  downhill  grades,  it  was  possible  for  two  men  to  pull 
the  stretcher  at  a  fast  dog-trot.  Uphill  grades  were  more  tiring,  but  a  good 
rate  of  speed  was  maintained  by  adding  side  men  to  assist  the  main  bearers. 

At  least  six  stops  were  made  on  the  trail  to  administer  water  and  hot  stimulants 
to  the  patient.  Twenty  minutes  were  spent  feeding  the  patient  at  the  Selway 
River. 

We  arrived  at  Shearer  landing  field,  at  2  p.  m.  (It  was  estimated  that  it 
would  require  approximately  8  hours  to  evacuate  the  patient.)  We  had  moved 
the  patient  from  the  Deep  Saddle  Trail  on  Pettibone  Creek  to  Shearer  landing 
field,  a  distance  of  14  miles,  6  of  which  were  badly  logged-up,  steep,  and  not 
maintained,  in  4%  hours.  With  a  conservative  estimate  of  1  hour  spent  in 
attending  the  patient,  I  believe  we  are  justified  in  claiming  the  fastest  evacuation 
of  a  litter  patient  ever  effected  in  the  mountainous  terrain  of  Region  1. 

We  may  have  been  in  error  in  reporting  that  the  Stokes  litter  was 
developed  by  the  Army.  It  is  used  by  both  Army  and  Navy.  Modifi- 
cations for  use  on  narrow,  rocky  trails,  and  transporting  persons  down 
steep  slopes,  over  windfalls  and  through  brush  and  timber  was  nec- 
essary to  make  it  most  effective  for  our  work.  This  was  a  Forest 
Service  development.  Collapsible  handles  facilitate  airplane  trans- 
portation, and  light  tubing  along  each  side  strengthen  the  stretcher. 
The  carrier  wheel  is  detachable  and  may  or  may  not  be  used,  depend- 
ing upon  ground  conditions.  The  unit  is  accordingly  packed  for 
dropping  in  two  separate  packages.  There  is  little  question  but  that 
speed  and  ease  of  operation  is  increased  by  the  use  of  the  wheel  in 
open  areas  or  along  trails.  (Detailed  descriptions  of  all  equipment, 
organization,  and  training  of  the  Region  1  air  rescue  squad  is  being 
prepared  as  a  chapter  of  the  new  Air  Operations  Handbook.) 


DUAL  PURPOSE  FIRE  EQUIPMENT  BOXES 


Alvin  Edwards 
Storekeeper,  Mendocino  National  Forest 

Some  of  the  specialized  fire  camp  equipment  was  difficult  to  trans- 
port without  the  possibility  of  damage  or  the  scattering  of  some  of 
the  pieces.  To  prevent  damage  and  to  assemble  complete  outfits  in 
containers  special  boxes  were  prepared.  These  boxes  were  also  de- 
signed to  serve  a  useful  purpose  in  the  fire  camp.  They  were  used 
during  1948  and  found  satisfactory  for  the  purposes  intended. 

Hot  or  cold  drink  dispenser. — A  self-closing  spigot,  sometimes  called 
a  restaurant  water  dispenser,  was  fitted  to  the  bottom  of  a  10-gallon 
milk  can  and  a  box  constructed  to  prevent  breakage  in  transit.  The 
dispenser  sits  securely  on  top  of  the  box  in  the  fire  camp.  The  men 
can  serve  themselves  by  merely  pushing  their  cups  against  the  self- 
closing  spigot. 

Fire  camp  stove  oven.—T\\%  box  built  for  the  fire  camp  stove  oven 
also  contains  the  hot-water  stove,  oven  legs,  and  regulator.  It  was  de- 
signed to  serve  as  a  radio  desk  in  the  fire  camp.  For  that  reason  1-inch 
pipe  flanges  were  mounted  to  the  bottom  of  the  box  on  each  corner 
so  that  1-inch  pipe  legs  could  be  quickly  attached.  The  lid  of  the  box 
can  serve  as  a  sunshade  for  the  radio  operator  by  being  tilted  forwai'd 
and  held  in  position  by  cord  or  chain  between  the  two  handles  on  one 
side  near  the  top  of  the  box. 


Left,  drink  dispenser  with  self-closing  spigot.    Right,  Are  canip  stove  oven  witb 
oven  door  open  to  show  hot-water  stove  and  box  legs. 
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Upper,  fire  camp  stove  boxes  with  braces  in  place,  braces  detached,  and  top 
down.   Lower,  the  three  boxes  set  up  as  a  table. 


Fire  camp  stoves. — Boxes  were  built  for  fire  camp  stoves  and  con- 
tain the  stove  burners,  stove  grill,  a  solid  grill  plate  with  grease 
troughs,  and  stove  legs.  By  the  use  of  special  braces  and  short  sup- 
ports fastened  with  wing  nuts  two  of  the  boxes  can  be  converted  into  a 
table  that  may  be  used  for  any  purpose  needed  in  the  fire  camp.  The 
third  box  increases  the  length  of  the  table. 
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Poi'tahJe  generator  and  accessories. — Two  boxes  were  designed  to 
contain  the  portable  generator  and  lighting  cable.  The  one  with 
the  generator  also  carries  fuel,  grease,  light  bulbs,  and  servicing 
tools.  The  two  cable  reels  in  the  other  can  be  operated  individually 
with  the  hand  crank. 


Lrp,  generator  with  fuel,  oil,  bulbs,  and  tools.    Right ,  lighting  cable. 


Fire  Suppression  at  a  "Profit"  in  Delaware. — For  1948,  a  number  of  States  are 
able  to  boast  of  a  good  tire  record  because  of  the  lowest  number  of  fires,  smallest 
average-size  fire,  lowest  number  or  lowest  percent  of  protected  aci-es  burned  for 
any  year  since  the  beginning  of  organized  fire  protection.  To  this,  State  Forester 
Kill  Taber  of  Delaware  has  added  one  more  record  which  is  doing  a  fire  fighting 
job  at  an  apparent  profit. 

This  unusual  situation  was  brought  to  light  when  State  Forester  Taber  sub- 
mitted his  1948  annual  fire  report.  The  report  had  not  been  completed  because 
fire  supiiression  costs  showed  a  minus  quantity.  In  other  words,  collection  of 
suppression  costs  from  individuals  responsible  for  fires  had  exceeded  actual  1948 
suppression  costs.  This,  of  course,  included  fires  occurring  prior  to  1948,  but 
whose  suppression  collections  were  made  in  1948.  Bill  apparently  wasn't  sure 
how  to  show  the  distribution  of  a  minus  quantity  on  the  form  and  frankly,  since 
it  was  something  out  of  the  usual,  some  thinking  was  done  in  the  regional  office 
before  final  action  was  taken. 

Delaware  has  enjoyed  a  good  fire  record  for  a  number  of  years.  In  these  same 
years,  Delaware's  law  enforcement  record  has  shown  a  percent  of  convictions 
running  from  7(5  to  100.  Making  it  unprofitable  to  start  a  fire  is  one  of  the 
reasons  behind  Delaware's  showing  a  ■■i)rofit"  in  fire  suppression. — Ephe  M. 
Olliver,  Region  7,  U.  S.  Forest  Service. 


837286—49  3 


SAFETY  LADDER  FOR  AN  INSIDE  LADDER 
TYPE  TOWER 


E.  I.  Lowndes,  Jr. 

Forest  Engineer^  Cherokee  National  Forest 

The  usual  inside  ladder  type  tower  is  probably  one  of  the  most 
difficult  to  climb,  especially  if  tools,  equipment,  or  other  objects  bur- 
den the  climber.  Certainly  it  is  most  dangerous,  because  of  the  very 
narrow,  steep  ladders  and  the  narrow  short  platforms. 

Towers  of  this  type  do  not,  ordinarily,  possess  sufficient  strength  in 
their  structural  design  to  carry  the  added  weight  and  resistance  to 
wind  that  replacement  of  the  ladder  by  a  stair  would  inflict  on  it. 
Also,  the  narrowness  of  the  ladders,  plus  their  closeness  entering  and 
leaving  each  platform,  does  not  allow  sufficient  space  to  add  handrails 
or  similar  supporting  structure  to  be  used  as  a  frame  for  wire  mesh. 


^Present  platform  voriable 


Designed  by:  R.I.LOWNDES  JR. 
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The  platforms  can  be  enlarged  without  changing  the  sujjporting 
members  by  overhanging  the  platform  boards.  A  few  additional 
anchor  bolt  holes  will  have  to  be  drilled  through  the  supporting  mem- 
bers. The  ladders  can  be  separated  one  additional  ladder  width  by 
using  the  present  outside  ladder  stringer  anchor  bolt  holes  for  inside 
ladder  stringer  anchor  bolt  holes  at  the  bottom  and  top  of  alternate 
ladders. 

One-inch  galvanized  iron  pipe  is  amply  strong  for  all  railings  and 
posts,  and  these  will  not  endanger  the  stability  of  the  tower  by  their 
added  weight  or  wind  resistance.  This  device  (see  drawing  for  de- 
tails) is  easily  fabricated  and  installed  by  anyone  with  a  knowledge 
of  pipe  fitting. 

"Watermelon"  Hose  Roll. — fiat  hiring  up  wet  linen  hose  after  use  on  a  fire  is 
one  of  the  problems  in  forest  fire  fighting.  Much  of  the  new  linen  hose  and  par- 
ticularly the  treated  forestry  liose  liecouies  unwieldy  and  difficult  to  manage.  A 
small  quantity  may  quickly  fill  a  stake  body  truck  before  the  job  is  barely  begun. 

At  the  Xortheastei'ii  States  forest  fire  eciuipnient  meeting  in  New  .Jersey  in 
1947,  the  Connecticut  foresters  put  on  a  demonstration  of  rolling  up  wet  hose. 


The  demonstration  created  sufficient  interest  to  have  it  repeated  again  at  the 
Fryeburg,  Maine,  equipment  meeting  in  1048.  For  those  interested  but  unable 
to  attend  either  meeting  and  because  of  the  very  limited  distribution  of  tlio  11347 
and  1948  reports,  the  following  steps  have  been  taken  from  the  reports: 

1.  Wet  hose  is  gathered  up  a  length  at  a  time  by  using  a  stick,  piece  of  board, 
or  straight  pole  2  or  3  feet  in  length  as  a  core. 

2.  After  one  complete  wind  of  liose  has  been  made,  the  core  is  turned  at  a  90° 
angle  before  making  the  next  lap. 

:>.  Turning  and  winding  are  repeated  until  the  entire  length  is  rolled. 

4.  The  loose  end  is  given  a  half  hitch  and  the  coupling  is  tucked  under  to 
prevent  unwinding.  After  some  i)ractice,  no  rigid  core  or  stick  is  necessary  in 
making  a  neat  pack  .job. — p]i>w.vRU  Rittkk,  Forester,  lief/ion  7,  U.  S.  Forest  Service. 


A  roll  of  hose  takr^,  --liai)*'. 


SAFE  CARGO  DROPPING 


Lawrence  J.  Sohler 
Airplane  Pilot,  Region  6',  U.  S.  Forest  Service 

The  following  is  an  attemi^t  to  bring  out  some  of  the  important 
points  in  connection  with  cargo  dropping,  such  as  air  speed,  air  re- 
sistance, force  of  gravity,  airplane  angle-of-attack. 

When  an  airplane  is  flying  at  a  reduced  speed,  the  anchor  fittings 
for  the  tail  brace  wires  or  struts  may  be  about  the  same  level  as  the 
cabin  floor  at  the  door.  Since  many  types  of  airplanes  are  used  for 
cargo  dropx^ing,  some  will  even  have  these  fittings  below  the  floor  level 
at  reduced  speed.  These  present  the  more  critical  arrangement.  Air- 
l^lanes,  which  have  a  high  cruising  speed  or  a  comparatively  low  loca- 
tion of  the  horizontal  tail  surfaces,  associated  fittings,  and  brace  wires 
or  struts,  may  inherently  present  extra  hazards  for  cargo  dropping. 

Force  of  grawity. — Any  object  regardless  of  size,  shape,  or  weight 
will  fall  the  same  amount  in  a  given  length  of  time  except  as  retarded 
by  air  resistance.  For  our  purpose,  air  resistance  which  will  reduce 
the  rate  of  fall  will  not  have  to  be  considered  because  we  are  not  con- 
cerned with  the  rate  of  fall  for  longer  than  II/2  seconds  after  the 
packages  are  released.  One  second  after  packages  are  released  they 
will  be  falling  at  32  feet  per  second  or  about  22  miles  per  hour.  This 
speed  is  not  enougli  to  cause  air  resistance  that  will  vary  the  rate  of 
fall  appreciably  on  any  airplane  cargo  to  be  considered  here. 

At  a  rate  of  90  miles  per  hour  or  132  feet  per  second,  an  airplane 
will  travel  8i/4  feet  in  one-sixteenth  of  a  second.  That  is  the  time  it 
will  take  for  the  tail  of  some  airplanes  to  get  to  the  same  place  in  space 
where  the  door  was.  An  object  will  fall  only  %  inch  in  that  length  of 
time.  Why,  then,  do  not  many  packages  strike  the  tail  brace  wires  ? 

There  are  two  reasons.  One  is  because  the  packages  are  some  dis- 
tance from  the  side  of  the  fuselage  when  the  tail  passes  over  them. 
Because  of  the  angle  at  which  the  tail  brace  wires  attach  to  the  fuse- 
lage, the  farther  away  from  the  fuselage  the  packages  are  when  the 
tail  passes  over  them,  the  better  the  clearance  will  be.  The  other  and 
principal  reason  is  the  packages  travel  forwaixl  some  in  the  direction 
the  airplane  is  traveling,  because  of  their  momentum  before  the  air 
resistance  slows  them  down.  The  rate  at  which  this  forward  travel 
is  reduced  depends  upon  the  weight,  shape,  and  size  of  the  package.  A 
light  bulky  package  will  travel  forward  only  a  short  distance,  and, 
therefore,  will  be  passed  by  the  airplane  tail  before  it  has  much  time 
to  drop. 

Wlien  cargo  is  only  just  pushed  out  of  the  door  of  an  airplane,  the 
elapsed  time  until  the  tail  passes  over  it  is  the  only  figure  needed  to 
determine  how  far  the  package  will  be  below  the  tail  surfaces  and 
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brace  wires.  One  package  can  be  considered  to  fall  just  as  fast  as 
another  during  the  fix-st  second  for  our  purpose.  We  assume  no  pack- 
ages will  be  discharged  which  are  so  shaped  that  they  will  present  a 
lifting  surface  and  create  any  appreciable  amount  of  lift  due  to  the 
relative  air  speed. 

We  know  that  at  90  miles  per  hour  it  will  require  one-sixteenth  of  a 
second  for  the  tail  to  pass  the  point  in  space  where  the  door  was  when 
the  cargo  was  pushed  out.  If  a  very  light  package  is  discharged,  it 
will  not  travel  forward  far  because  of  air  resistance.  A  heavy  pack- 
age will  overcome  the  air  resistance  and  travel  forward  some.  Be- 
cause of  this  forward  ti'avel,  the  elapsed  time  will  be  greater  before 
the  tail  passes  over  the  package,  and  it  is  only  this  additional  length 
of  time  that  will  cause  it  to  be  farther  below  the  tail  surfaces.  If  this 
amounts  to  one-half  second,  the  tail  will  pass  4  feet  over  it :  in  1  second 
it  will  be  16  feet  above  it,  etc. 

Aff'dude  or  position  of  airplanes  in  dropping. — Air  speed  shovdd 
be  decreased  during  the  dropping  operation  to  reduce  the  parachute 
opening  shock  and  minimize  the  probability  of  tearing  the  parachute 
from  the  cargo  package.  Air  resistance  increases  at  the  square  of 
the  air  speed,  and  at  100  miles  per  hour  it  is  twice  as  much  as  at  70 
miles  per  hour.  Since  the  air  resistance  is  less  at  reduced  speed,  pack- 
ages will  travel  forward  farther  relatively  after  being  |)ushecl  out, 
and  the  elapsed  time  until  the  tail  passes  over  them  will  be  greater. 
However,  by  reducing  the  air  speed  the  tail  is  lowered  to  increase  the 
angle-of-attack  to  maintain  level  flight.  Reducing  the  air  speed  on 
a  fast  airplane  to  80  miles  per  hour  will  not  make  it  as  desirable  for 
cargo  dropping  as  one  that  normally  flies  at  that  speed.  The  tail  will 
be  kept  lower  and  the  packages  will  have  farther  to  drop  to  clear  it. 

Diference  in  airplanes. — An  appreciable  difference  between  makes 
of  airplanes  will  be  found  in  the  level  of  the  cabin  floor  at  the  door 
and  tlie  horizontal  stabilizers  and  their  bracing  wires  or  struts. 
Because  a  package  or  parachute  may  clear  safely  on  one  airplane  does 
not  hold  that  it  will  on  another  make.  Airplanes  having  a  high  wing 
loading  will  of  necessity  have  to  be  flown  at  a  greater  angle  to  maintain 
level  flight  at  a  given  air  speed. 

Safety  measnres. — When  packages  are  discharged  they  must  be  put 
out  as  low  as  possible  and  should  be  given  a  start  in  a  downward  direc- 
tion. Packages  must  be  prepared  for  dropping  so  that  they  will 
offer  as  little  resistance  as  possible  to  insure  at  least  a  certain  amount 
of  forward  travel  after  being  discharged. 

The  above  information  indicates  the  necessity  of  being  careful  that 
no  parachute  ever  gets  out  ahead  of  the  cargo.  Very  light  packages  are 
dangei'ous  and  should  not  be  dropped  except  when  proper  methods  are 
employed.  Packages  that  offer  a  wide  flat  surface  may  cause  serious 
trouble  if  they  are  not  properly  discharged  because  the  reaction  of  the 
air  may  cause  them  to  rise  rather  than  fall  immediately  after  being  dis- 
charged. One  safety  measure  has  been  to  modify  the  Region  5  Noor- 
duyn  and  the  three  Region  6  Noorduyns  to  permit  discharging  the  car- 
go through  an  opening  in  the  floor  in  the  rear  section  of  the  cabin.  The 
intended  purpose  of  this  hatch  is  to  obtain  maximum  clearance  of  the 
tail  surfaces  and  brace  wires  with  all  cargo  and  parachutes  being  dis- 
charged. The  seriousness  of  the  cargo  drojiper's  work  should  be  given 
ample  consideration  by  everyone  connected  with  cargo  dropping. 


MISSOURI  CONSTRUCTS  WOOD  TOWERS 


George  O.  White 

State  Forester^  Missouri  Conservation  'Commission 

In  tlie  eai'ty  daj's  of  fire  control  work  before  the  modern  steel 
structures  came  into  being,  a  considerable  amount  of  ingenuity  must 
have  been  demonstrated  by  Federal  and  State  Foresters  in  constructing 
lookout  towers.  We  learned  this  because  the  program  of  the  Division 
of  Forestry  of  the  Missouri  Conservation  Commission,  which  started  in 
1938,  was  just  nicely  underway  when  steel  was  given  a  high  priority 
for  defense  purposes  and  became  practically  unobtainable. 


Constructing  foundation  for  (JO-foot  wooden  tower. 


In  addition  to  our  inability  to  secure  steel  towers,  our  program 
operated  on  a  very  small  budget  and  so  we  would  hardly  have  been 
able  to  purchase  modern  towers  even  if  the}'  had  been  available.  It  is 
probable  that  most  of  the  early  wooden  towers  were  made  without  de- 
tailed plans ;  at  least  none  could  be  found  to  serve  as  guides  for  a  strug- 
gling young  forestry  program. 

Our  district  foresters  used  imagination  in  setting  up  temporary 
structures,  most  of  which  were  very  crude  but  served,  temporaril}'  at 
least,  to  find  more  fires  than  we  could  control.  Now,  by  a  process  of  evo- 
lution, we  have  developed  a  wooden  tower  which  is  quite  satisfactor}'  to 
our  needs.  It  has  enabled  us  to  build  up  a  good  system  of  lookout 
towers,  Avhich  we  could  not  have  done  had  we  been  forced  to  wait  for 
steel  and  the  funds  to  procure  it. 

At  most  of  the  State  toAver  sites  in  Missouri,  a  GO-foot  tower  gives 
quite  satisfactory  coverage  and  the  standard  we  have  developed  covers 
this  height.  Four  poles  of  creosoted  southern  yellow  pine,  60  feet  in 
length,  provide  the  legs;  the  stairway  and  braces  are  of  untreated 
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rouo-h  oak ;  and  the  cab  is  of  finished  hnnber.  The  tower  is  designed  to 
use  braces  and  timbers,  otlier  than  tlie  legs,  of  not  more  than  16  feet  in 
leng-th  so  that  native  Missouri  timber  can  be  used.  It  is  difficult  to 
find  portable  mills  cutting  longer  lengths  here.  We  feel  that  the 
construction  of  this  type  of  tower  has  resulted  in  a  considerable  saving 
and  has  made  possible  facilities  that  could  not  have  otherwise  been 
provided. 

We  have  kept  a  careful  record  of  exi)enditures  on  a  number  of  these 
towers  and  although  there  is  some  variation  in  their  costs,  an  avei'age 


is  about  as  follows : 

Material  $1,000 

Specially  employed  labor   8.50 

Regular  Coiumission  employee,s  (contributed  time)   200 

Use  of  Comiuission  equipment   60 


Total  cost   2,200 


Those  of  you  who  have  constructed  steel  towers  recently  will  be  able 
to  compare  the  cost  with  these  wooden  towers.  It  is  understood  that 
the  steel  alone  in  a  68-foot  tower  might  cost  close  to  $3,000  at  present 
prices,  not  counting  the  cost  of  the  foundation,  plus  labor  of 
construction. 

Of  51  towers  operated  by  the  Missouri  Conservation  Commission, 
30  are  wooden  towers  of  approximately  the  same  design  as  shown  in  the 
photogi'aphs. 


Left,  erecting  fourtb  pole.  Note  the  A-frnnie  u^sed  to  rMi.se  pole.  I'oles  are  ijre- 
pared  for  braces  prior  to  elevating  them  into  position.  Right,  completed  tower 
witli  exception  of  radio  antenna  and  flagjiole. 


VEHICLE  BRAKE  TESTER 


Arcadia  Equipment  De\'elop>ient  Center 
Region  5,  V .  S.  Forest  Service 


The  instrument  described  in  this  article  has  provecl  to  be  very  useful  in  deter- 
mining the  adequacy  of  brakes  on  various  loaded  fire  vehicles,  and  in  training 
and  testing  vehicle  drivers. — Ed. 

The  standard  AAA  brake  tester  has  been  a  necessary  piece  of  equip- 
ment for  use  in  the  Region  5  driA'er-t raining  program,  as  well  as  for 
vehicle  testing  by  the  Arcadia  Equipment  Development  Center.  The 
double-barreled  electrical  detonating  brake  tester,  \Yhich  is  a  patented 
article,  was  obtained  from  the  AAA  at  a  cost  of  approximately  $17. 
This  unit  allows  driverrea^tion  and  vehicle  braking  distances  to  be 
jneasured  sejDarateTy.  '        '  ^""^ 

The  electrical  detonating  brake  tester  consists  of  the  four  units, 
brake-pedal  switch,  stopping-signal  switch,  intei'connecting  wiring, 
and  detonator  unit  (fig.  1) . 


l-'naitE  1. — AAA  eleetrical  detonator  brake  tester  as  modified  by  U.  S.  Forest 
Service :  I,  brake-pedal  switch  ;  II,  stopping-signal  switch  ;  III,  interconnecting 
wiring ;  IV,  detonator  unit. 

As  originally  received,  the  AAA  brake-testing  unit  had  a  straj) 
attached  at  the  top  so  that  it  could  be  hung  over  the  running  board  by 
laying  the  strap  on  the  floor  of  the  car  and  then  closing  tlie  door.  For 
late-model  passenger  cars  this  method  was  satisfactory,  but  for  the 
vai-ying  types  of  trucks,  passenger  cars,  and  other  equipment  to  be 
checked,  a  different  mount  was  needed.  A  clamp  was  designed  for 
mounting  the  detonator  on  any  type  of  bumper,  running  board,  or 
other  convenient  part  of  the  vehicle  (fig.  2) . 

The  detonator  unit  itself  (fig.  3)  consists  of  two  magnetic  switches 
(solenoids),  two  triggers,  two  hammers,  and  two  blocks  or  barrels, 
each  of  which  holds  a  blank  cartridge  and  a  piece  of  chalk. 

Figure  3  shows  the  right  hammer  D  having  been  fired,  wliile  left 
hammer  C  is  ready  to  fire.  Electric  magnet  1  holds  trigger  A  iti  a 
vertical  jDOsition,  which  in  turn  liolds  spring-actuated  hammer  C  in  a 
cocked  position.  When  the  circuit  is  broken,  hammer  C  strikes  blank 
cartridge  G,  which  expels  chalk  H  onto  the  road  surface,  making  a 
white  mark. 
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I  11. 1       1'.     I  iii\i'is:il  claiiiii  niuiiiil  inu  l'(ir  lirnkc  tester. 


As  originally  supplied,  a  iiieivury  switch  mounted  in  a  small  block 
of  wood  was  attached  to  the  brake  pedal  bj'  means  of  a  flat  steel  plate 
that  went  over  the  top  of  the  brake  pedal  and  two  spring  prongs  that 
slipped  under  the  pedal  face.    Since  this  system  of  mounting  did  not 


I'uiURE  ;i. — Detonator  unit  of  AAA  brake  tester:  1  and  2,  .Magnetic  swilelies; 
A  and  B,  triggers  ;  C  and  D,  liannners  ;  E  and  F,  bloclcs  or  barrels,  eacli  of  which 
iiolds  a  blaiilv  cartridge  ( t!)  and  a  i)iece  of  cliallv  (H). 
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fit  all  the  types  of  equipment  that  were  to  be  tested,  the  switch  was 
mounted  on  a  small  "C"'  clamp.  This  allowed  for  a  more  secure 
mounting  of  the  switch  on  the  shank  of  the  brake  pedal  of  all  vehicle 
makes  and  models.  In  operation,  the  function  of  this  mercury  switch, 
is  to  break  the  electrical  circuit  to  the  second  magnetic  switch,  and  thus 
place  a  mark  on  the  pavement  at  the  instant  the  brake  is  applied  by 
the  operator. 

Originally,  the  stopping-signal  switch  controlled  only  the  current 
to  the  first  solenoid.  Under  this  condition,  once  the  detonator  was  set, 
it  was  imperative  that  the  brake  pedal  not  be  touched  by  the  operator 
until  the  test  was  under  way.  Otherwise,  the  misfire  of  No.  2  marker 
would  void  the  particular  test.  To  obviate  this  difficulty,  the  wiring 
was  revised  as  shown  in  figure  4. 


pevBLe.  P04.£ 
0  P£  R»  TIN  S     Si  witch 


Solenoid 


Q  Ron  NO  Ta 
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Figure  4. — Revised  wiring  diagi-am  of  AAA  brake  tester.  Extra  heavy  lines 
denote  the  added  wiring  and  switch  pole  that  acts  as  a  shunt  around  the  pedal- 
operated  switch  until  the  stopping-signal  switch  fires  number  1  solenoid  and 
energizes  tlie  pedal  mercury  switcli. 


Wiring  of  the  tmit  was  increased  in  length  for  more  convenient 
mounting  of  the  equipment  (fig.  5).  The  ground  side  of  tlie  solenoid 
connects  through  the  ground  wire  and  spring  clip  to  any  convenient 
grounded  point  on  the  frame  of  the  vehicle.  The  hot  wire  is  of  suffi- 
cient length  so  that  its  spring  clip  can  be  connected  either  to  the  bat- 
tery direct  or  to  a  "hot''  terminal  under  the  instrument  board. 

In  operation, . the  unit  works  as  follows:  After  the  detonator  is 
mounted,  loaded,  and  set,  the  driver  is  instructed  to  drive  along  the 
level  testing  route  at  a  stated  speed.  He  is  further  instructed  that 
as  soon  as  he  hears  the  blank  cartridge  fired  he  is  to  stop  the  vehicle 
innnediately.  When  the  vehicle  comes  to  a  full  stop,  he  must  hold  it 
at  that  point  and  not  allow  it  to  roll  forward  or  backwaixl. 

The  test  proceeds  as  follows:  When  the  desii'ed  speed  has  been 
attained,  the  stopping-signal  switch  is  thrown  by  the  exannner,  un- 
known to  the  driver.  This  fires  the  first  blank  cartridge,  which  sig- 
nals driver  to  stop,  and  places  a  chalk  mark  on  the  road  surface  {A  in 
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I'K.i  i!K  ."). — An-aiigcineiit  and  length  of  wires. 


rt<>\  ('))•  -^s  soon  as  the  driver  touches  tlie  brake  pedal,  the  second 
cartridge  tires  and  phices  the  second  chalk  niai'k  {B)  on  the  road 
surface.  When  the  vehicle  is  stopped,  a  chalk  mark  (C)  is  placed  hy 
hand  directly  under  the  position  of  the  detonator  unit.  The  reaction 
distance  of  the  di'iver  is  measured  between  the  chalk  marks  A  and  B. 


FiGi  KK  H. — .Markings  on  pavement  as  made  l>y  AA.V  detonating  type  Ijrake  tester. 
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The  braking  distance  of  the  vehicle  is  measured  from  chalk  mark  B 
to  chalk  mark  C.  Figure  6  shows  one  driver's  marks  for  10  miles 
per  hour  with  the  detonator  mounted  on  the  vehicle  running  board. 

The  following  tables,  taken  from  the  AAA  instruction  manual,  make 
it  possible  to  convert  the  distances  for  20,  30,  or  40  miles  per  hour  to 
reaction  time  in  seconds  and  braking  efficiency  in  percent. 

Table  1. — Reaction  distance  for  three  speech  hy  reaction  time 


Reaction  time 
(seconds) 

Distance  between  chalk  marlcs  A  and  B, 
fig.  6,  foi-  speeds  of — 

20  miles  per 
hour 

.30  miles  per 
hour 

40  miles  per 
hour 

Feel 

Feet 

Feet 

0. 

1 

2. 

9 

4. 

4 

5.  9 

2 

5. 

9 

8. 

8 

11.  7 

3 

8. 

8 

13. 

2 

17.  6 

4 

n. 

7 

17. 

6 

23.  5 

5 

14. 

7 

22. 

0 

29.  4 

6 

17. 

6 

26. 

4 

35.  2 

1 

7 

20. 

5 

30. 

8 

41.  1 

1 

8 

23. 

5 

35. 

2 

46.  9 

9 

26. 

4 

39. 

6 

52.  8 

i! 

0 

29. 

3 

44. 

0 

58.  7 

1. 

1 

32. 

3 

48. 

4 

64.  5 

1. 

2 

35. 

2 

52. 

8 

70.  4 

1. 

3 

38. 

1 

57. 

2 

76.  2 

1. 

4 

41. 

1 

61. 

6 

82.  1 

1. 

5 

44. 

0 

66. 

0 

88.  0 

1  Reaction  time  of  average  driver  is  0.75  second. 


Table  2. — Braking  d/ista')vce  for  three  speeds  hy  hraking  efficiency 

percent 


Braking 
efficiency 
(percent) 

Distance  from  chalk  mark  B  to  location  of 
detonator,  chalk  mark  C,  fig.  6,  for  speeds  of— 

20  miles  per  hour 

30  miles  per  hour 

40  miles  per  hour 

Feet 

Feet 

Feet 

10 

133.  6 

300.  6 

534.  4 

20 

66.  8 

150.  3 

267.  2 

30 

44.  5 

100.  2 

178.  1 

40 

33.  4 

75.  2 

133.  6 

1  50 

26.  7 

60.  1 

106.  9 

60 

22.  3 

50.  1 

89.  1 

70 

19.  1 

42.  9 

76.  3 

80 

16.  7 

37.  6 

66.  8 

90 

14.  8 

33.  4 

59.  4 

100 

13.  4 

30.  1 

53.  4 

'  Minimum  braking  efficiency  as  allowed  by  Forest  Service  Safety  Code,  1948,  is  approximately  30  percent. 

This  brake  tester  is  an  efficient  and  accurate  unit  in  deterniining 
the  braking  performance  of  ain^  motor  vehicle,  as  well  as  definitely 
ascertaining  the  distance  traveled  during  reaction  time.    It  is  recom- 
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mended  that  this  instrument  be  used  as  a  regular  part  of  any  driver- 
training  or  equipment-testing  program. 

[Federal  Government  or  Cooperative  Forest  Protection  ag;encies  in- 
terested in  securing  this  brake  tester  with  the  necessary  revisions,  may 
purchase  the  original  unit  (approximately  $17)  from  Traffic  Engineer- 
ing and  Safety  Department.  American  Automobile  Association, 
Washington,  D.  C,  and  send  it  to  Equipment  Development  Center, 
U.  S.  Forest  Service,  701  North  Santa  Anita  Drive,  Arcadia,  Calif., 
for  alteration  (approximate  cost  $8)  ;  or  write  for  further  detailed 
modification  instructions.] 


Type  SX  Radiophone  Antenna. — Region  foniKl  the  antenna  set-up  illustrated 
hits  iiicreiised  usefiilne.ss  of  tlie  tyiH-  SX  radioiilione  .set  niauyfold,  especially  in 
lire  line  work  wliere  time  and  suitable  antenna  supports  are  at  a  premium. 

The  antenna  proper  is  a  war  surplus  item  identified  as  a  type  AN-29-C  tele- 
scopic antenna.  It  is  approximately  13  feet  long  fully  extended.  The  mounting 
and  upright  holding  clips  are  salvaged  pump  holder  clips  from  back-pack  pumps. 

The  upright  holding  clips  are  mounted  on  a  piece  of  canvas  base  Micarta  in- 
sulating material  by  2V2  by  4^2  inches.  One  clip  is  mounted  toward  the  top 
of  the  block  and  is  electrically  connected  to  the  "ANT"  post  of  the  SX  set.  A 


Antenn;i  in  carrying  position. 


bottom  angle  bracket  is  mounted  on  the  lower  side  of  the  block.  This  lower  angle 
bracket  is  made  by  sawing  off  one  lip  of  a  clip,  the  remaining  lip  being'hammered 
straight  and  a  Vt-iuch  hole  drilled  in  it  to  acconnnodate  the  screw  mounting  stud 
on  the  bottom  of  the  antenna  proper. 

The  top  clip  and  the  bottom  angle  support  are  held  on  tlie  Micarta  block  by 
Va"  X  10-32  flat  head  countersunk  machine  screws.  The  block  is  fastened  to 
the  wood  box  hy  four  1"  x  10-32  truss  head  machine  screws.  The  two  end 
clips  are  mounted  on  tlie  wood  box  with  Vj"  x  10-32  truss  head  machine 
screws.  A  suitable  small  metal  reinforcing  plate  is  also  installed  on  the  inside 
of  the  box  opposite  each  clip. 

Technical  adjustment  of  the  antenna  loading  capacitor  within  the  set  proper 
must  be  made  before  putting  the  antenna  into  operation. 

There  are  slight  electrical  deficiencies  as  a  result  of  mounting  the  antenna  rod 
as  shown ;  however,  this  is  more  than  overcome  by  providing  complete  portability 
thus  permitting  the  operator  to  quickly  change  locations. — Guy  V.  Wood,  Cohj- 
inunications  Engineer;  D.  A.  Galbraith,  Anr/clea  Radio  Technician ;  and  A.  H. 
Sciioss,  Stanislaus  Radio  Technician  ;  Region  .'>.  V.  8.  Forest  Scrcice. 


WE  COMBAT  FIRE  THE  COOPERATIVE  WAY 


J.  Whitxey  Floyd 

Chief  Forester-Fire  Warden,  Utah 

We've  got  a  liabit  of  long  standing  in  the  West.  "We  cooperate. 
The  custom  probablj^  grew  out  of  the  early  experiences  of  the  western 
pioneers.  They  had  to  get  together  and  work  together.  Otherwise 
they  stood  to  lose;  livestock,  household  goods,  or  a  scalp.  Thus 
it  was  second  nature  for  the  third  and  fourth  generation  of  westerners 
to  cooperate  in  combating  fire.  Apparently  there  has  always  been 
cooperative  action  on  fires  in  the  State  of  Utah.  But  the  action  was 
most  generally  taken  as  a  measure  of  self-  or  property-protection 
until  organized  fire  protection  became  widespread. 

The  first  opportunity  for  organized  participation  came  when  the 
Forest  Fire  Fighters  Service  was  developed  under  the  World  War 
II  Office  of  Civilian  Defense.  But  this  cooperation  continued  after 
the  war  emergency  was  over,  and  is  resulting  in  an  efficient  fire 
organization  for  very  little  money.  The  efficiency  and  low  cost  are 
due  to  three  primary  factors. 

(1)  The  cooperative  plan  reduces  duplication  of  effort  where  two 
or  more  agencies  are  involved. 

(2)  The  personnel  and  equipment  of  all  agencies  form  a  pool  for 
common  use  in  prevention,  presuppression,  and  suppression  activities. 

(3)  The  cooperative  plan  appeals  to  the  taxpaj-er  because  it  demon- 
strates a  united  front  by  all  levels  of  government. 

The  land  ownership  pattern  of  the  State,  and  the  nature  of  its 
fire  control  organization,  will  help  the  reader  in  understanding  our 
problem,  and  our  methods  employed  in  its  solution. 

Utah  is  a  public  land  State.  Seventy-tAvo  percent  of  her  total 
area  is  federally  owned.  The  largest  single  Federal  landowner  is 
the  United  States  Bureau  of  Land  Slanagement  with  some  24  million 
acres,  followed  by  the  United  States  Forest  Service  with  nearly  8 
million  acres,  the  Indian  Service  with  2^4  million  acres,  the  National 
Park  Service  with  285  thousand  acres,  and  the  Soil  Conservation 
Service,  Bureau  of  Reclamation,  and  others  administering  a  small 
acreage.  The  State  Board  of  Forestry  is  responsible  for  6  million 
acres  of  forest  and  Avatershed  land  owned  by  the  State,  counties, 
municipalities,  and  individuals. 

Generally  the  national  forest  lands  occup_v  the  higher  mountain 
areas  and  are  solid  blocks,  but  in  a  few  instances  thei-e  occur  sections 
or  half  sections  of  alien  lands.  The  United  States  Bureau  of  I^and 
Management  lands  are  interspersed  with  other  Federal,  State,  or 
])rivate  lands.  Most  of  the  State  lands  Avere  acquired  by  educa- 
tional grants,  at  the  rate  of  four  sections  (2,  16,  32,  and  36)  per  toAvn- 
ship.  These  remain  lai'gely  in  their  original  oAvnership,  and  are  scat- 
tered throughout  the  State,  or  if  they  have  been  sold  to  individuals 
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a  checkerboard  pattern  of  public  and  private  lands  exists.  The  result 
of  these  ownerships  is  a  diversified  jiattern  in  many  areas,  or  at  least 
an  intermingling-  of  two,  three,  or  more  ownerships. 

The  State  forest  fire  law  places  the  fire  responsibility  on  the  county 
sheriff  and  his  staff  in  the  absence  of  a  county  fire  department.  The 
State  Board  of  Forestry  and  Fire  Control  hires  some  temporary 
guards  during  the  fire  season,  but  the  fire  responsibility  begins  at  the 
county  level.  Therefore,  in  the  State  we  may  have,  in  a  given  area, 
from  two  to  seven  responsible  fire  protection  agencies,  and  this,  with- 
out coordination  and  cooperation,  could  result  in  considerable  expense, 
dui)lication.  and  lost  effort  in  lire  control  activities. 

With  this  situation  throughout  the  State  the  ])riniarv  land  admin- 
istering agencies  expressed  a  desii-e  to  continue  the  cooperative  work- 
ing relationship  built  up  during  the  war.  The  wartime  organization 
was  retained,  but  w^e  called  ourselves  the  "Utah  Cooperative  Fire 
Fighters."  Our  objective  was  to  give  the  land  in  the  State  the  great- 
est protection  at  least  cost.  Our  organizational  structure  was  a  State 
committee  headed  by  the  State  forester  with  representation  from  the 
major  land  agencies,  and  a  smaller  committee  in  each  county,  under 
what  we  chose  to  call  a  county  coordinator. 

The  county  coordinator  may  be  a  park  ranger,  a  county  sheriff,  a 
county  fire  warden,  a  Bureau  of  Land  Management  district  land  man- 
ager, or  a  United  States  Forest  Service  district  ranger.  The  county 
coordinator's  responsibilities  were  to  bring  together  all  interested 
agencies  on  a  county  level.  Each  year  the  State  committee  outlines 
and  sponsors  a  State-wide  prevention  program  and  training  school,  to 
be  taken  to  the  counties,  or  groups  of  counties.  In  this  way  the  pre- 
vention materials  and  personnel  are  so  correlated  that  we  have  elim- 
inated du])lication  and  intensified  pi-evention. 

The  results  of  such  a  program  have  been  gratifying.  Several  illus- 
trations will  demonstrate  this.  During  1947  many  of  the  district 
graziers  of  the  Bureau  of  Land  Management  were  laid  off  because  of 
insufficient  appropriations.  However,  numerous  fires  were  taken  care 
of  during  this  fire  period  by  the  Cooperative  Fire  Fighters  in  those 
areas,  and  their  fire  reports  were  mailed  to  the  office  of  the  State  for- 
ester. In  another  case,  the  Ignited  States  Bureau  of  Land  Manage- 
ment had  a  large  fire  in  Juab  County  which  was  threatening  Indian 
land.  A  neighboring  comity,  Tooele,  rushed  two  fii-e  trucks  110  miles, 
and  they  spent  2  days  on  the  fire. 

During  the  fire  season  of  1948  a  lightning  fire  in  Millard  County 
grew  to  considerable  size,  burning  over  State,  private,  and  Federal 
land.  In  this  particular  instance  IWiy  men  were  quicldy  mobilized 
from  the  sparsely  ])opulated  counties,  and  because  of  the  training 
received  tlirougli  the  Cooperative  Fire  Fighters  plan  they  served  as  an 
effective  fire  force.  A  good  illustration  of  economy  in  fire  operation  is 
reported  in  Summit  County  for  the  lire  season  of  1948.  The  State  fire 
warden  reports  that  Ki  fires  burned  2,373  acres,  and  the  total  suppres- 
sion cost  to  the  county  w  as  only  slightly  more  than  $100,  The  warden 
reports  that  this  success  and  economy  was  due  to  the  fact  that  the 
Utah  Cooperative  Fire  Fighters  had  trained  railroad  crews,  road  and 
pipe-line  construction  crews.  State  road  crews,  and  local  ranchers 
before  the  fire  season  started,  and  these  men  were  available  on  short 
notice  for  fire  action. 
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An  interesting  phase  of  our  19-i8  State  spring  training  program  was 
tlie  zone  meetings  for  key  personnel  throughout  the  State.  The  major 
theme  was  law  enforcement.  The  State  attorney  general's  office  de- 
tailed an  attorney  who  explained  the  fire  laws  and  law  enforcement 
technique.  This  seemed  to  strengthen  our  State  enforcement  pro- 
gram for  during  the  past  year  we  had  22  prosecutions  and  17  con- 
victions. Only  one  of  these  cases  was  handled  by  the  office  of  the 
State  forester.    Tine  remainder  were  taken  care  of  by  local  officers. 

Suppression  work  has  been  simplified  in  many  counties  by  the  desig- 
nation of  fire  suppression  responsibilities  through  the  local  county 
committee.  A  typical  example  is  in  Millard  County.  The  United 
States  Forest  Service  was  assigned  a  suppression  boundary  which  did 
not  necessarily  conform  to  national  forest  boundaries.  The  United 
States  Bureau  of  Land  Management  district  grazier  and  the  county 
sheriff  were  each  assigned  similar  boundaries.  None  of  the  boun- 
daries conformed  to  land  ownership  patterns  but  rather  they  circum- 
scribed areas  that  were  most  easily  seen,  reached,  and  initially  attacked 
by  the  respective  group.  Each  agency  assumed  the  responsibility  of 
the  first  attack  on  fires  within  their  assigned  boimdaries.  The  final 
cost  of  the  fires  Avas  to  be  assigned  to  the  agency  owning  the  land 
burned.  This  system  decreased  detection  time,  i-educed  size  of  fires, 
and  total  cost. 

Examples  such  as  these  have  demonstrated  to  us  the  economy  of 
cooperation.  We  intend  to  continue  the  system  and  develop  new 
reserves  of  mutual  assistance.    It  saves  us  money  and  resources. 


Blanket  Storage, — A  heavy  three-ply  paper  bag,  similar  to  a  cement  sack,  was 
recently  put  into  trial  use  for  packaging  blankets  at  the  Angeles  Forest  ware- 
house, in  place  of  burlap  covering.  Ten  folded  blankets  fit  into  the  bag,  which 
js  securely  closed  at  the  top  by  two  folds  through  which  8  to  10  Bostitch, 
Model  No.  P-2,  staples  are  placed. 

Advantages  of  this  method  of  packaging  over  the  burlap  wrapping  are  as 
follows : 

1.  Cheap  containers  that  are  disposable.  Burlap  covering,  when  returned 
from  project  or  fire,  is  always  dirty,  dusty,  or  full  of  foxtails  and  burrs. 
Cleaning  of  burlap  is  expensive  in  man-hours  or  laundry. 

2.  Time  saved  in  packaging,  requiring  only  one-fourth  the  time. 

3.  Containers  are  dustproof,  mothjiroof,  and  somewhat  rainproof.  Burlap 
covering  will  allow  dust  to  penetrate  when  blankets  are  in  storage. 

4.  Package  that  will  fit  into  helicopter  cargo  boxes  and  also  into  the  auto- 
matic cargo  release  of  a  helicopter. 

5.  Package  of  proper  size  and  shape  for  horse  pack. 

6.  Package  of  proper  weight  for  man  pack,  approximately  40  pounds. 

7.  Package  which  is  easy  to  handle  and  to  store. 

Packaged  blankets  are  stored  in  rows  and  numbered  from  bottom  to  top. 
When  shipped  from  warehouse,  the  bundle  bearing  the  largest  number  is  shipped 
first.  Thus,  the  total  number  of  blankets  remaining  is  indicated  at  all  times 
(namely,  the  largest  number,  times  10). 

The  paper  bags  can  be  purchased  locally  at  $211.40  per  1,000  in  lots  of  1,000,  or 
$171.65  per  1,000  in  lots  of  5,000. 

Specifications  for  bag  are  as  follows :  Size,  17  by  I21/2  by  48  inches ;  open 
mouth ;  three  layers — 50  substance  paper  ;  natural  kraft,  plain  ;  bottom  sewed.- — 
Richard  Gaspabi,  Warehouse  Superintendent,  Angeles  National  Forest. 


KAMAS  RANGER  STATION  FIRE  TOOL  STORAGE  BOX 


Kenneth  O.  Maughan 
District  Ranger,  Wasatch  National  Forest 

Fire  tool  boxes  of  various  designs  are  widely  used  throughout  the 
Forest  Service  with  the  primary  purpose  of  storing  tools  so  they  will 
be  available  for  anyone  needing  them.  The  fire  tool  box  shown  makes 
a  practical  and  well-built  cache.  It  is  constructed  of  the  same  type 
material,  shingled,  and  painted  to  harmonize  with  the  warehouse 
(white  body,  green  roof) ,  to  which  it  is  attached. 


The  box  is  72  inches  high  to  square,  40  inches  wide  and  17  inches 
deep.  It  is  divided  into  two  equal  compartments.  In  one  is  placed 
a  standard  5-man  outfit,  in  the  other  a  standard  10-man  outfit.  Tools 
such  as  Pulaskis,  shovels,  and  axes  are  placed  on  a  rack.  Rations, 
files,  waterbags,  and  other  items  making  up  the  outfits  go  in  the 
knapsacks. 
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Each  compartment  has  a  separate  door,  held  closed  by  a  simple 
wood  catch.  Eegular  fire  seals  connect  ordinary  fence  staples  driven 
into  the  door  and  into  the  division  board  between  the  two  doors  so  that 
we  may  know  when  the  tools  have  been  used  and  service  is  required. 

Two  standard  "Fire  tool"  black  and  yellow  metal  signs  are  used, 
one  on  either  door  to  indicate  contents  of  the  two  sections.  The  box 
is  not  placed  on  the  ground,  but  is  approximately  12  inches  above  the 
ground  line.  This  prevents  wood  decay,  makes  it  handy  to  get  tools 
in  and  out,  and  facilitates  keeping  the  inside  of  the  box  clean. 


Connecticut  Hose  Washer. — The  Connecticut  hose  washer  was  demonstrated 
at  the  New  Jersey  equipment  meeting  in  1947  and  again  at  Fi-yeburg;,  Maine, 
in  1948.    Tlie  construction  of  the  washer  is  illustrated  by  the  photograph. 

A  wooden  frame  with  a  sufficiently  wide  base  is  necessary  to  give  stability. 
Top  is  hinged  for  opening  to  insert  hose.  Two  rolls  at  front  help  to  guide  and 
flatten  hose.  Sometimes  copper  sheets  are  used  as  guides  instead  of  rubber 
rolls.  Pipe  connections  inside  bos  are  attached  to  two  hand-made  spray  nozzles 
with  %-inch  orifices.    These  nozzles  are  set  at  a  sufficient  distance  above  and 
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below  line  of  hose  to  allow  spread  of  water.  Hose  is  fed  through  rolls  (or  copper 
sheets)  between  the  two  nozzles  and  pulled  from  opposite  end  toward  drying 
rack.  Generally,  a  set  of  bristle  brushes  is  attached  to  the  feed  end  of  the  box 
so  that  excess  mud  and  dirt  may  be  brushed  off  before  hose  enters  box.  The 
washer  requires  approximately  gallon  of  water  per  foot  of  hose  at  50  pounds 
pressure  to  do  a  good  job  on  dirty  hose. — Edwaed  Rittek,  Forester,  Region  7, 
U.  8.  Forest  Service. 


LAW  ENFORCEMENT  IN  FIRE  CONTROL  ON  THE 
CUMBERLAND  NATIONAL  FOREST 


Henry  Sipe 

Assistant  Forest  Supervisor,  Cumberland  National  Forest 

The  history  of  forest  fires  on  tlae  Cumberland  plateau  is  similar  to 
that  for  many  Southern  States.  Before  the  Cumberland  National 
Forest  was  created,  much  of  this  area  was  burned  over  annually. 
Residents  of  Morehead,  for  example,  say  it  was  a  common  form  of 
recreation  after  dark  to  drive  out  on  the  highways  and  watch  the  woods 
burn.  In  every  community  tlie  older  people  still  tell  how  the  woods 
used  to  burn  "every  year."  Wliile  this  is  probably  an  exaggeration, 
it  is  an  undisputed  fact  that  woods  fires  were  a  common  occurrence. 

Burning  the  woods  in  Kentucky  was  a  custom  handed  down  from 
father  to  son  as  being  beneficial.  It  was  supposed  to  green  up  the 
woods  in  early  spring,  kill  snakes  and  ticks,  and  clear  out  the  trash. 
Probably  this  practice  stemmed  from  the  setting  of  fires  by  the  early 
settlers  for  clearing  new  ground,  and  eliminating  hiding  places  for 
Indians.  Whether  these  early  practices  were  necessary  or  not,  we 
know  that  they  existed. 

Such  was  the  situation  when  the  Cumbei'land  National  Forest  was 
created  in  1930.  The  first  work  was,  of  course,  appraising  values  of 
lands  and  negotiating  options  for  their  purchase.  Soon,  however. 
Civilian  Conservation  Corps  camps  were  established  and  fire  control 
work  got  under  way.  Suppression  was  the  first  fire  job  done.  During 
1933  and  1934  no  record  of  the  lunnber  or  size  of  fires  was  kept.  Crews 
were  sent  to  any  and  all  fires  and  helped  suppress  them.  In  this  way 
the  idea  became  prevalent  in  places  that  the  Civilian  Conservation 
Corps  would  help  farmers  burn  their  debris — one  hears  this  thought 
even  now  at  rare  intervals.  Of  course  fire  tower,  telephone  line,  and 
road  construction  was  begun.  The  enforcement  of  fire  laws — and 
there  were  such  laws.  State  and  Federal — was  not  given  much  thought 
until  193G.  A  summary  of  all  fires  from  1935  to  1948,  inclusive,  shows 
the  causes  as  follows : 

Fires 

Number  Percent 

in  30 

638  26 

430  18 

255  10 

166  7 

111  5 

47  2 

39  2 

Total                                                                     2,403  100 

'  Miscellaneous  are  chiefly  smoking  game  out  of  trees,  burning  buildings  or  sparks  therefrom,  or  children 
playing  with  matches. 
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Causes: 

Incendiary  

Smokers  

Debris  burning 
Miscellaneous  ' 
Railroads,. 

Canipfires  

Lumbering 
Lightning- _  _ 
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One  of  the  conclusions  derived  from  the  above  figures  is  that  the  best 
way  to  reduce  total  area  burned  on  the  Cumberland  was  to  prevent 
fires,  as  contrasted  with  a  reduction  in  size  of  the  average  fire.  There 
has  been  no  significant  change  in  the  average  area  burned  per  fire  in 
14  years.  This  is  primarily  due  to  an  average  elapsed  time  up  to 
attack  of  about  1%  hours.  It  includes  discovery,  reporting,  dispatch- 
ing, recruiting  men,  and  travel  to  the  fire.  As  long  as  we  depend  on  a 
"volunteer"  warden  system  backed  up  by  a  small  core  of  year-long 
Forest  Service  personnel,  we  seem  to  be  unable  to  reduce  this  elapsed 
time.  Strangely  enough,  even  during  CCC  years  there  was  no  sub- 
stantial decrease  in  average  area  per  fire. 

The  first  fire  prevention  activity  was  probably  the  use  of  CCC 
patrolmen  to  contact  local  residents  in  1934.  These  were  continued 
until  about  1937  when  lookouts  and  wardens  and  other  local  employees 
were  assigned  the  contact  job.  About  1943  contact  work  was  given 
exclusively  to  lookouts  or  other  regular  employees,  and  this  has  con- 
tinued up  to  now.  In  1937  a  movie  project  was  set  up  and  one  man 
devoted  full  time  to  rural  showings  for  a  year  or  two.  In  recent 
years  movies  have  been  shown  sporadically.  For  6  months  in  1938  a 
psychologist  lived  among  the  people  of  the  forest,  posing  as  a  geol- 
ogist, studying  their  attitudes  and  behavior  as  related  to  fires  and 
to  the  general  Forest  Service  program.  Since  1936  most  other  known 
means  of  prevention  have  been  used,  such  as  personal  contacts,  posters, 
press  releases,  exhibits,  leaflets,  radio,  and  law  enforcement. 

Fire  prevention  efforts  have  borne  fruit  on  the  Cumberland.  This 
effort  can  be  divided  into  general  education,  hazard  reduction,  and  law 
enforcement.  Education  which  was  begun  in  1934  by  CCC  patrolmen, 
and  enlarged  by  regular  workers  in  later  years,  ran  into  strong  adverse 
sentiment.  Many  folks  were  too  set  in  their  ways  to  stop  burning  the 
woods  or  too  proud  to  admit  they  might  have  been  wrong.  It  was  hard 
to  prove  to  them  how  fire  prevention  could  mean  dollars  in  their  pock- 
ets. Results  in  the  woods  seemed  too  slow.  Even  today,  when  f  ai'mers 
are  shown  how  to  inci'ease  their  tobacco  income  by  pri)aing  (removing 
the  lower  leaves  as  they  ripen  before  the  upper  leaves) ,  some  are  still 
loath  to  accept  the  idea.  Education  is  a  slow  process  at  best.  And 
when  children  are  not  taught  things  in  school,  they  will  grow  into 
adults  faster  than  forest  education  can  reach  them.  If  parents  are  un- 
sympathetic, children  are  inclined  to  be  likewise. 

Hazard  education  has  accomplished  a  substantial  decrease  in  num- 
ber of  fires  only  along  a  few  railroads,  and  then  only  in  years  and 
sections  when  rights-of-way  were  w'ell  fireproofed  by  burning.  This 
annual  burning  of  sedge  grass  only  makes  the  right-of-way  more  haz- 
ardous the  next  year.  The  Southern  Railway  is  currently  cooperating 
with  us  in  an  experiment  where  the  right-of-way  is  mowed  in  the 
fall  instead  of  being  burned  in  early  spring.  Results  have  not  been 
conclusive,  but  I  still  believe  that  some  other  way  than  burning  must 
be  found  if  the  railroad  fire  problem  is  to  be  licked.  An  important 
factor  is  that  about  half  the  Southern's  locomotives  are  now  Diesels 
and  the  L.  &  N.  has  several  Diesels. 

In  1936  a  legal  assistant  was  employed  on  the  supervisor's  staff; 
his  duty  was  to  push  law  enforcement.  Training  schools  were  held  for 
all  regular  emjaloyees  and  a  law  enforcement  manual  was  issued.  The 
objective  was  to  investigate  the  cause  of  every  fire  and  take  action 
against  the  offender.   Undoubtedly  the  bad  fire  season  of  1936  stim- 
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ulated  the  law  enforcement  program,  if  indeed  it  did  not  provide  the 
main  urge  to  initiate  such  work.  With  only  ^  cases  initiated  in  1935 
out  of  185  fires,  it  is  obvious  that  no  program  existed  prior  to  1936. 
In  1936,  out  of  71  cases  initiated,  there  were  only  20  criminal  cases 
concluded  involving  31  persons.  Of  these,  13  paid  fines  or  went  to 
jail  (total  of  85  days)  for  failure  to  pay  fines,  and  18  had  fines  sus- 
pended. Only  10  cases  were  settled  by  collection  of  damages.  This 
leaves  41  cases  that  were  to  a  certain  extent  "duds."  Indictment  was 
refused  or  they  were  dismissed  after  initiation.  Sixteen  of  these 
fourty-one  were  turned  down  by  prosecuting  officials.  By  present- 
day  rules  these  16  fires  would  not  be  listed  as  initiated.  Fifty-one 
letters  of  warning  were  written  to  parties  res))onsible  beyond  a  reason- 
able doubt  for  causing  fires.  This  practice  of  sending  warning  letters 
decreased  until  about  1942  when  it  was  generally  discontinued.  Table 
1  shows  certain  results  of  fire  control  work  on  the  Cumberland  since 
records  were  kept. 

Tabi,e  1. — Xtntiher  of  -fires  and  area  burned  per  million  acres  protected^ 
fire  day  class,  and  law  enforcement  record,  Cumberland  National 
Forest,  1935-JS 


Year 


1935. 
1936. 
1937. 
1938 
1939 
1940 
1941 
1942 
1943 
1944 
1945 
1946 
1947 
1948 


Per  million  acres 
protected 


Fires 


Area 
burned 


Number 

Acres 

414 

3,  357 

1,  081 

19,  335 

188 

2,  532 

205 

1,  671 

209 

2,  123 

318 

4,  173 

216 

2,  966 

129 

2,  082 

97 

1,  273 

78 

1,  351 

57 

858 

136 

2.  009 

93 

1,  426 

79 

848 

Fire  day  class 


Number 


164 
132 
121 
53 
103 
83 
64 
54 
50 
63 


Number 


21 
17 
43 
26 
25 
17 
11 
16 
4 
5 


Number 


Law  enforcement 


Action- 
able 
fires 


Number 
185 
467 
179 
193 
210 
321 
192 
126 
99 
82 
56 
131 
89 
76 


Cases  Initiated  i 


Civil 


Number 


17 
30 
28 
28 
19 
19 
14 
15 


Crimi- 
nal 


Number 


47 
53 
28 
17 
9 
24 
8 
5 


•  Cases  initiated  1935-40  were  not  separated  into  civil  and  criminal.  In  1935,  2  cases  were  initiated;  1936 
71  cases;  1937,  31  cases;  1938,  39  cases;  1939,  40  cases;  1940,  46  cases. 

Whether  there  was  adequate  preparation  for  the  early  law  enforce- 
ment effort  is  a  question.  Although  there  was  general  prevention 
work,  it  may  not  have  pointed  up  the  probability  of  law  enforcement 
soon  to  come.  Every  campaign  to  enforce  a  law  must  have  advance 
publicity.  For  example,  people  need  to  know  when  the  enforcement 
will  begin,  whether  first  offense  penalties  will  be  only  a  warning  by 
the  judge,  whether  the  party  responsible  may  pay  the  damages  through 
settlement  out  of  court,  or  whether  suspects  will  be  subject  to  criminal 
prosecution.  All  modern  public  relation  methods  need  to  be  brought 
into  play. 
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Forest  officers  in  the  early  years  faced  many  obstacles.  In  study- 
ing and  overcoming  them,  guides  have  been  established  for  meeting 
current  situations  and  for  training  personnel.  It  was  found  that 
judges  and  prosecuting  attorneys  had  to  be  interested  in  fire  preven- 
tion and  forest  management  activities.  In  addition,  the  voters  who 
elect  these  officials  had  to  be  "sold."  Interested  judges  Avill  usually 
issue  warrants;  attorneys  will  allow  witnesses  to  testify  before  grand 
juries;  and  sheriffs  will  serve  warrants  and  subpoenas  promptly. 

Informed  officials  will  see  that  docketed  cases  are  not  dropped  or 
dismissed  and  that  fines  are  paid,  not  suspended.  Some  judges  have 
authority  by  law  to  suspend  judgments  (circuit  judges  in  Kentucky), 
while  others  do  not  (county  judges).  When  a  replevin  bond  is  given 
to  pay  a  fine  within  a  stated  period,  the  cooperative  judge  will  insist 
on  its  payment.  A  defendant  will  often  plead  "poverty,"  and  a  good 
judge  will  recognize  that  a  fine  or  penalty  within  the  defendant's 
means  will  insure  that  future  fires  that  tend  to  make  the  poor  poorer 
will  be  prevented. 

Many  fires  on  the  Cumberland  have  been  caused  by  juveniles.  Juve- 
nile judges  will  cooperate  with  forest  rangers  by  placing  juveniles  on 
probation  for  a  specified  period,  usually  in  the  custody  of  the  parent. 
The  parent  is  really  the  one  responsible,  but  of  course  cannot  be  prose- 
cuted for  an  offense  committed  by  the  child.  Judges  sometimes  require 
juveniles  to  erect  fire  prevention  posters  or  write  essays  on  con- 
servation. 

It  is  not  essential  that  a  case  be  "won"  in  order  to  accomplish  good 
results.  One  example  of  this  was  a  youth  who  set  17  or  more  fires 
along  a  road  one  afternoon ;  the  evidence  was  quite  clear.  The  court 
officials  were  not  sold  well  enough  in  this  instance  to  render  prompt 
action.  As  the  boy  was  to  be  inducted  into  the  armed  services,  the 
landowner  and  forest  officer  secured  the  warrant  and  arrested  the  boy 
when  he  came  to  visit  his  girl  friend.  He  made  bond  and  slipped  off 
to  the  recruiting  center.  However,  the  grand  jury  returned  a  true  bill 
and  the  Army  sent  the  boy  back  for  trial.  After  the  prosecutor  out- 
lined his  evidence,  the  judge  allowed  a  directed  verdict  of  dismissal. 
There  have  been  no  fires  in  this  area  in  the  5  or  6  years  that  have  since 
elapsed. 

Among  the  defenses  that  a  defendant  will  set  up,  the  forest  officer 
must  be  alert  to  offset  these :  (a)  he  has  a  job  promised  to  him,  if  he 
is  acquitted;  (&)  he  is  the  only  source  of  dependence  for  an  aged  and 
helpless  mother;  (c)  he  is  feeble-minded;  (d)  he  didn't  "abandon" 
the  fire ;  (e)  he  "fit  the  fire"  till  he  was  exhausted. 

Forest  officers  must  assure  themselves  that  needed  witnesses  will  be 
at  the  trial,  whether  summoned  legally  or  not.  If  your  witness  refuses 
to  be  sworn  or  to  testify,  trouble  is  brewing.  One  key  witness  was 
murdered  before  the  trial. 

The  principles  and  cautions  above  outlined  will  be  foiuid  to  be 
helpful  in  Federal  court  cases  as  well  as  in  State  courts.  The  United 
States  judge  and  attorney  (or  an  assistant  who  liandles  your  cases) 
are  key  individuals  and  should  be  well  informed  of  tlie  forest  ob- 
jectives. The  marshal  and  his  deputies  can  be  of  great  aid  in  serving 
papers  promptly. 

It  is  essential  of  course  that  the  law  enforcement  policy  be  clearly 
set  forth  and  understood  by  all  persons  who  are  to  place  it  in  effect. 
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Many  employees  are  as  reluctant  to  participate  in  legal  affairs  as  is 
the  average  citizen  today. 

One  of  the  important  parts  of  such  a  policy  is  to  decide  the  degree  to 
which  cases  will  be  initiated.  By  that  I  mean,  shall  cases  be  initiated 
only  (a)  where  the  party  responsible  is  willing  to  plead  guilty,  or 
(b)  where  guilt  is  clear  beyond  a  reasonable  doubt,  or  (c)  where  there 
is  some  question  of  guilt.  It  is  very  desirable  to  have  an  "open  and 
shut''  plea  of  guilty  case  to  initiate  before  a  new  judge.  This  allows 
him  to  become  familiar  with  the  law  violated,  the  possible  penalties, 
and  renews  his  acquaintance  with  the  investigator.  After  this,  more 
and  more  difficult  cases  can  be  taken  before  the  same  judge  with  more 
assurance  of  receiving  sympathetic  consideration. 

Some  judges  like  to  handle  civil  cases  and  do  not  like  to  decide  crimi- 
nal issues.  In  this  event,  a  judge  with  concurrent  jurisdiction  else- 
where in  the  area  may  be  located.  This  is  true  in  Kentucky,  where 
magistrates  have  equal  jurisdiction  with  the  county  judge. 

After  an  enforcement  program  has  been  started,  it  is  essential  that 
it  be  maintained  at  a  steady  and  consistent  level  even  though  there  is 
a  change  in  personnel.  Too  often  a  new  ranger  will  undo  the  work 
of  several  years  of  steady  enforcement. 

It  is  not  necessary  that  all  forest  officers  be  highly  trained  specialists 
in  law  enforcement.  Give  men  of  reasonable  intelligence  some  train- 
ing, put  the  administrative  urge  behind  them,  keep  up  a  sustained  and 
persistent  effort,  and  you  have  the  essential  elements  of  a  successful 
program. 

In  1942,  representatives  from  important  industries  and  utilities,  as 
well  as  public  employees  of  major  resource  agencies,  wei'e  given  train- 
ing in  Army  camps  to  combat  sabotage.  This  training  was  conducted 
by  FBI  personnel  and  other  authorities  in  their  respective  fields.  The 
Forest  Service  selected  me  as  one  of  its  representatives  to  go  to  Fort 
Oglethorpe,  Ga.,  to  receive  training  in  such  things  as  complaints, 
warrants,  arrests,  searches,  investigational  methods,  various  kinds  of 
clues,  sources  of  information,  handling  evidence,  photography,  bal- 
listics, sabotage  methods,  court  procedure,  admissibility  of  evidence, 
and  report  writing. 

Upon  my  return  to  the  Cumberland,  a  8-day  training  meeting  was 
held  at  Cumberland  Falls  State  Park  for  our  forest  rangers  and 
guards,  foresters  from  nearby  forests,  and  State  forest  representatives. 
Most  of  the  Fort  Oglethorpe  subjects  were  covered  in  abbreviated 
form. 

This  training  stimulated  the  law  enforcement  work  already  begun 
in  the  spring  of  1942  and  resulted  in  more  cases  initiated  and  a  good 
percentage  of  convictions.  In  the  last  year  or  two  the  records  will 
indicate  somewhat  of  a  let-down.  This  can  be  traced  to  two  factors. 
First,  the  fires  are  of  the  more  difficult  type  to  solve.  Debris-burning 
fires — usually  easy  to  solve — have  just  about  disappeared.  The  bulk 
of  the  fires  are  now  hunter,  smoker,  and  incendiary  fires — all  tough 
ones.  Secondly,  it  has  been  difficult  to  maintain  an  administrative 
urge.  The  war  is  over,  "emergency"  measures  are  not  popular,  and 
the  timber  sales  activity  is  at  a  peak. 

If  the  number  of  fires  continues  to  stay  below  or  close  to  100  per  year, 
the  fire  occurrence  objective  is  being  met.  It  is  not  denied  that  weather 
has  been  on  the  damp  side  in  recent  years.    However,  one  cannot 
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travel  in  any  part  of  the  forest  without  being  informed  by  local  resi- 
dents that  fires  are  rare  because  "folks  is  a-skeered  to  let  fires  get 
away."  (And  I  say  "rare"  because  the  risk  on  the  Cumberland 
is  tremendous.  Thousands  of  people  are  in  the  woods  much  of  the 
time. )  Further  questioning  will  visually  bring  forth  the  definite  claim 
that  the  "woods  is  growing  up  a  lot  greener  than  it  used  to." 

Forest  administrators  exhibit  a  wide  variation  in  aptitude  and 
desire  when  faced  with  law  enforcement.  Some  just  don't  like  to  get 
into  court ;  a  few  take  to  it  naturally.  Many  of  the  characteristics  of 
a  good  investigator  are  also  qualities  that  make  for  general  success  in 
life.    For  example : 

1.  A  righteous  indignation  against  wrongdoing. 

2.  Common  sense,  good  judgment,  and  tact. 

3.  Aggressiveness  and  persistence. 

4.  Resourcefulness. 

5.  Thoroughness. 

6.  Observing  and  good  memory. 

7.  Technical  skill  and  knowledge  of  the  "modus  operandi." 

8.  Familiai'ity  with  local  customs,  dialects,  topography,  and  knowing  the 
people  themselves — for  example,  who  lives  where. 

9.  Ability  to  write  a  good  report. 

10.  Intellectual  honesty. 

It  is  not  entirely  the  fault  of  unit  managers  that  their  law  enforce- 
ment records  are  sometimes  pitifully  poor.  Their  superiors  often  turn 
thumbs  down  on  legal  action  for  fear  of  stirring  up  trouble,  political 
or  otherwise.  Perhaps  just  as  important  is  the  fact  that  foresters 
receive  very  little,  if  any,  law  enforcement  training  in  college  that 
would  come  anywhere  near  preparing  them  for  the  first  major  test 
of  their  professional  career  in  fire  control.  I  cannot  agree  that  this 
is  entirely  an  on-the-job  training  subject.  I  believe  all  forestry  schools 
should  include  somewhere  in  their  curricula  at  least  the  following 
subjects : 

1.  Qualities  of  good  investigators. 

2.  Methods  of  investigation  (observation  and  description,  interrogation,  surveil- 
lances, undercover  work,  and  entrapment). 

3.  Laws  and  statutes. 

4.  Equipment  used. 

5.  Clues:  footprints,  tire  tracks,  tool  marks  (especially  axes),  fingerprints, 
firearms — exploded  shells,  etc. 

6.  Marking,  handling,  and  preserving  evidence  (for  example,  making  plaster 
easts. 

7.  Complaints,  warrants,  arrests,  bonds,  summons. 

8.  Trial  procedure. 

9.  Evidence  in  court  (admissibility,  witnesses,  what  must  be  proved). 

10.  Report  writing. 

It  may  be  argued  that  it  is  the  prosecuting  attorney's  duty  to  handle 
many  of  these  details  for  you,  and  indeed  it  is.  An  investigator  is 
likely  to  find,  however,  that  an  attorney  who  has  not  been  "sold"  on 
your  work  is  more  than  likely  to  be  on  the  defendant's  side. 

Perhaps  some  examples  of  the  application  of  science  to  fire  prob- 
lems will  emphasize  my  points.  A  bee  tree  was  cut  in  Rockcastle 
County  and  plenty  of  ax  chips  were  on  the  ground.  The  ranger 
visited  the  nearbj^  residents,  checked  chips  at  woodpiles,  tried  axes, 
and  soon  came  up  with  chips  that  matched.  Considerable  thought 
was  evoked  in  the  communitj',  and  although  the  case  was  not  initiated 
in  court  for  various  reasons,  few  fires  have  occurx-ed  in  that  area  since 
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then.  The  owner  of  the  ax  maintained  his  innocence,  but  everyone 
in  tliat  community  knew  who  got  that  honey. 

In  anotlier  typical  case  ax  chip  marks  were  matched.  The  owner 
of  the  ax  at  first  denied  all  knowledge  of  the  affair,  but  soon  admitted 
that  two  boys  had  borrowed  his  ax  to  cut  down  a  chestnut  tree  to  smoke 
out  a  squirrel.    The  boys  owned  up  and  paid  danuiges. 

To  properly  compare  ax  marks,  chips  should  be  taken  from  similar 
wood  species  and  before  the  ax  has  been  sharpened.  Also  chips  must 
be  taken  with  right  and  left  hand  swings,  and  Avith  both  edges  if  the 
ax  is  double-bitted.  Every  dent  or  gash  in  the  edge  of  the  blade  will 
be  visible  on  the  top  of  the  clii[)  wlien  it  is  held  so  the  light  throws 
shadows  across  the  lines. 

Occasionally  unusual  clues  will  be  uncovered.  One  alert  ranger, 
searching  carefully,  found  a  Iock  of  singed  luiir  caught  on  the  root  of 
a  stump  inside  a  burned  area.  Horse  tracks  led  from  here  to  a  nearby 
farmhouse,  where  the  animal  was  found.  The  owner  admitted  riding 
through  the  area  but  denied  causing  the  fire.  The  ranger  obtained  a 
lock  of  the  suspect's  hair.  Both  locks  were  sent  to  the  FBI  laboratory, 
which  replied  that  they  were  similar  in  every  major  respect.  Con- 
fronted with  this  evidence,  the  suspect  admitted  he'd  been  drinking  and 
had  fallen  off  his  horse,  which  ran  home.  He  had  then  lighted  a  fire  to 
warm  liimself ;  and,  when  it  scorched  him,  he  jumped  up,  bumped  his 
head  on  the  stump,  and  left  without  extinguishing  the  blaze.  He  paid 
a  fine  in  county  court. 

The  laboratory  facilities  of  the  FBI  stand  ready  at  all  times  to  give 
expert  opinions  on  all  types  of  evidence.  If  requested,  they  will  fur- 
nish an  afhdavit.  In  important  cases  they  will  send  an  expert  to  testify 
at  tlie  trial.  Ordinarily  they  prefer  to  assist  in  field  investigations 
only  in  incendiary  cases  and  where  Federal  property  is  burned  or 
threatened. 

One  technique  every  investigator  should  know  is  how  to  make  plaster 
casts.  These  are  valuable  in  cases  involving  footprints  or  tire  tracks. 
Ordinary  plaster  of  paris,  obtainable  at  a  drugstore,  is  sifted  slowly 
into  cool  water  until  a  thick  cream  is  produced  when  stirred.  This  is 
poured  carefully  into  the  track  and  reinforced  with  sticks.  It  sets  in 
10  minutes  or  so.  It  can  be  removed  and,  when  further  dried  and 
gently  washed  clear  of  dirt,  reveals  the  track  in  detail. 

Not  far  from  Cumberland  Falls  tracks  of  two  persons  were  found 
near  several  burned  buildings.  The  fire  had  spread  to  the  woods. 
Casts  were  made  which  later  matched  those  of  two  suspects.  There 
had  been  previous  feuding  in  the  vicinity.  These  parties  were  brought 
to  trial  in  State  court,  but  due  to  "technicalities"  the  case  was  lost. 
However,  there  have  been  no  more  fires  in  that  area. 

In  the  previous  case  a  bloodhound  was  used  to  locate  the  persons 
who  made  the  tracks.  The  Cumberland  bought  two  bloodhounds  in 
19-il.  One  was  half  foxhound,  but  could  trail  as  well  as  the  other. 
In  any  area  wliere  a  concerted  major  effort  nmst  be  made  to  curtail  in- 
cendiarism, a  bloodliound  will  pay  for  itself.  Although  easily  han- 
dled, a  dog  requires  considerable  exercising. 

In  an  area  where  numerous  small  fires  are  the  rule,  I  believe  it  is 
unwise  not  to  send  an  investigator  either  with  or  before  the  suppression 
crew.  A  crew  usually  destroys  what  few  clues  may  have  been  left  by 
the  person  who  caused  the  fire ;  a  few  acres  are  savecl,  but  the  causative 
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agent  goes  unpunished  and  more  fires  occur.  If  a  choice  existed,  it 
might  be  better  to  begin  a  law  enforcement  program  a  year  in  advance 
of  a  suppression  organization.  This  might  stimulate  local  residents  to 
organize  really  volunteer  crews  with  only  nominal  outside  help. 

The  Cumberland  has  a  net  acquired  area  of  433,000  acres,  but  the 
Federal  lands  are  highly  checkerboarded.  Thus  it  is  necessary  to  pro- 
tect some  524,000  acres  of  interspersed  private  holdings.  Around 
the  edge  of  the  million-odd  acres  we  protect  are  other  private  forest 
lands.  Although  a  little  of  this  is  protected  by  the  State  of  Kentucky, 
the  majority  receives  no  organized  protection. 

Undoubtedly  the  fire  influence  of  the  Cumberland  National  Forest 
extends  beyond  the  million  acres  we  protect.  People  ai'e  constantly 
moving  from  one  area  to  another.  This  very  fact,  however,  subjects 
the  Cumberland  to  increased  risk.  Outsiders,  who  want  to  burn  care- 
lessly, move  in  and  have  to  be  "educated."  Often  the  education  begins 
only  after  they  have  allowed  a  fire  to  escape.  Our  "protective  boun- 
dary" usually  follows  some  road,  stream,  ridge,  or  county  line.  On 
adjacent  unprotected  land,  people  let  fires  escape  with  impunity.  As 
100-percent  fire  protection  is  approached,  outsiders  moving  in  will 
already  have  been  exposed  to  fire  prevention  ideas. 

It  is  my  contention  that  every  case  well  handled,  regardless  of 
whether  it  is  won  or  lost — and  by  that  I  mean  thoroughly  and  tactfully 
investigated  and  prosecuted — will  in  the  long  run  reduce  the  number 
of  forest  fires'. 


COOPERATIVE  FIRE  SUPPRESSION  ON  THE  NICOLET 


E.  W.  Zimmerman 

District  Ranger,  Nicolet  National  Forest 

The  district  ranger  muttered  to  himself  as  he  turned  oil  the  county 
trunk  road  onto  an  okl  woods  road.  Why  was  it  the  spring  tires  always 
occurred  in  the  back  country  when  the  side  roads  were  practically 
im])assable  Tlie  pieku]^  punii)er  truck  lie  was  driving  and  liis  crew 
of  five  men  could  knock  down  most  of  the  spring  fires— if  tliey  could 
get  to  them  soon  enough.  But  tliat  was  the  catch — after  they  left  the 
main  roads,  they  had  to  travel  soft,  slippery  roads  with  high  centers 
and  i^anbusting  boulders.  He  had  requested  a  high-clearance,  four- 
wheel-drive  truck  for  just  such  conditions  but  those  things  take  time. 

Just  ahead  was  a  particularly  bad  looking  piece  of  road.  It  was 
some  distance  to  the  hre  and  they  had  to  get  a  lot  closer  if  the  pumper 
was  going  to  be  of  any  use  to  them.  He  gunned  the  motor  and  plunged 
into  the  mudhole.  The  truck  slid  to  the  side  and  promptly  came  to  a 
stop  as  the  rear  wheels  dropped  into  a  deep  rut.  Sure  enough,  they 
were  stuck.  The  crew  jumped  out  and  began  to  block  up  the  wheels 
as  the  ranger  gave  the  dispatcliei'  a  call  on  tlie  radio  and  advised  him 
of  the  situation. 

After  30  minutes  of  hard  work,  they  were  able  to  get  the  truck 
through  that  mudhole  and  the  one  just  beyond.  The  ranger  was 
anxious.  With  this  wind  and  all  the  elapsed  time,  they  would  without 
a  doubt  have  a  class  C  hre  by  the  time  they  arrived.  The  old  road 
turned  and  ran  along  side  the  railroad  track  and  tliey  could  see  the 
hre  up  aliead.  This  must  be  a  railroad  fire,  but  it  seemed  very  small 
and  certaijdy  wasn't  moving  at  the  rate  the  ranger  had  expected. 
Luck  must  be  with  us,  he  thought,  considering  the  excessive  attack 
time  we  are  very  lucky  indeed ;  but  wait,  there  is  a  man  working  on  the 
fire,  beating  it  with  a  pine  top — there's  another  man  — and  another — 
all  beating  at  the  fire  with  great  vim  and  vigor. 

The  ranger  and  his  crew  jumped  out  to  help  the  three-man  crew 
already  on  the  fire.  In  a  few  minutes  the  fire  was  under  control.  The 
area  burned  was  small.  Tlie  I'anger  knew  these  men,  a  local  farmer 
and  his  two  sons.  They  had  seen  the  smoke  from  their  east  field  where 
they  were  plowing  and  had  cut  straight  across  country  to  the  fire  which 
Avas  not  more  than  an  acre  in  size  when  they  arrived.  They  expected 
no  compensation  for  their  work  as  they  felt  they  were  protecting  their 
own  property  as  well  as  that  of  the  Forest  Service,  and  then  too,  they 
did  not  want  to  see  that  young  plantation  burn — the  one  the  Forest 
Service  planted  some  years  ago  about  a  quarter  of  a  mile  north. 

The  ranger  was  grateful  because,  as  he  looked  over  the  surrounding 
area,  lie  realized  this  fii-e  could  have  developed  rapidly  and  become 
a  project  fire  if  the  farmer  and  his  sons  had  not  been  close  and  had  not 
taken  immediate  suppression  action. 
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This  free  will  initial  action  is  typical  of  the  cooperative  fire  sup- 
pression which  takes  place  on  many  ranger  districts  every  season. 
Yet,  this  extremely  valuable  form  of  cooperation  can  be  greatly  en- 
larged to  the  everlasting  benefit  and  protection  of  our  timberlands. 
Enlarging  a  program  of  this  sort  presents  many  difficulties  and  dis- 
couragements ;  not  the  least  of  which  is  the  practice,  created  through 
necessity,  of  paying  for  all  fire  fighting  work.  We  cannot  avoid 
hiring  men  for  fire  suppression  work,  nor  can  we  anticipate  the  com- 
plete and  over-all  control  of  fires  by  cooperators.  To  approach  even 
this  glorious  ideal  is  more  than  we  can  expect  from  local  people  who 
have  their  own  lives  to  lead.  Then  too,  there  are  some  who  will  ask, 
"What's  in  it  for  me?"  Have  we  an  answer  which  will  satisfy  these 
individuals?  Lack  of  local  settlers  in  critical  areas  limits  the  pos- 
sibilities on  some  districts. 

In  spite  of  these  and  other  unfavorable  aspects,  thei'e  must  be  ways 
and  means  of  increasing  the  amount  of  cooperative  fire  suppression. 
It  would  seem  that  we  should  lay  the  ground  work  in  advance — that 
we  should  make  a  particular  effort  to  build  good  will  among  the  settlers 
in  isolated  areas.  Here  again  we  face  obstacles ;  district  personnel  is 
subject  to  frequent  transfer  and,  to  a  lesser  extent,  settlers  move  from 
critical  areas  and  new  people  move  in. 

The  proposed  good-will  program  involves  time,  effort,  and  educa- 
tion. Ours  is  the  task  of  convincing  the  district  residents  that  they 
have  enough  at  stake  to  justify  their  taking  time  to  put  out  small  fires. 
We  have  come  a  long  way  in  our  program  of  showing  people  they 
have  enough  at  stake  to  prevent  fires;  now  we  must  ask  them  to  go 
a  step  further.  Cooperators  gain  a  source  of  satisfaction  from  doing 
a  service  to  the  community.  Our  job  is  to  foster  and  develop  this 
feeling  and  to  see  that  these  individuals  gain  recognition  for  this 
service.  The  task  is  not  simple.  The  human  struggle  for  the  material 
things  of  life  does  not  parallel  our  purpose,  nor  can  we  develop  an 
efficient  corps  of  cooperators  overnight,  but  the  ultimate  goal  is  well 
worth  striving  for. 


AIRCRAFT  IN  FOREST  FIRE  CONTROL  IN  NEW  YORK ' 


F.  C.  McLane 

New  York  State  Conservation  Department 

Someone  said  once  that  "Time  is  the  essence  and  custodian  of  all 
experience.''  Time,  relatively  speaking,  is  just  as  important  a  factor 
to  the  business  of  forest  fire  control  as  it  is  to  our  daily  lives.  In  this 
forest  fire  control  business  we  have  formulas  for  calculating  the  rate 
of  spread  of  a  fire;  for  calculating  its  probabilities;  for  calculating  the 
number  of  men  needed  to  check  its  advance  in  a  given  period;  for 
estimating  the  damage  done;  and  for  many  other  things.  We  hava 
factors  and  equations  entering  into  problems  of  fire  behavior;  methods 
of  attack;  fire  line  construction,  mechanical  and  otherwise;  etc. — all 
necessary  to  do  the  best  possible  fire  suppression  job.  But  when  it 
comes  down  to  the  final  analysis,  the  result  of  our  work,  whether 
good  or  bad,  is  dependent  primarily  on  time. 

Naturally,  then,  tlie  .speed  and  accuracy  with  wliich  we  do  tilings 
has  a  definite  bearing  on  the  conservation  of  the  time  element.  Spe- 
cifically, the  modern  plan  of  forest  fire  control  is  founded  on  speed. 
It  is  designated  to  reduce,  insofar  as  possible,  the  most  dangerous 
factor:  lapsed  time — the  interval  between  the  inception  of  a  fire  and 
the  time  that  actual  suppression  measures  may  be  undertaken.  To 
I'educe  this  time  to  a  minimum,  we  must  be  constantly  on  the  alert  to 
develop  and  adopt  new  techniques  and  equipment,  and  to  devise  suit- 
able and  efficient  ways  to  use  them.  The  struggle  against  lapsed  time 
begins  with  the  prompt  and  accurate  detection  and  reporting  of  a 
forest  fire,  and  is  followed  up  by  promptness  in  dispatching  fire 
suppression  crews  and  equipment  to  the  scene  of  the  fire. 

Many  new  devices  have  been  adapted  to  modern  forest  fire  suppres- 
sion and  great  advances  have  been  made  in  the  development  of  forest 
fire  control  equipment  in  the  past  decade.  One  of  these  time-saving 
developments  is  aircraft. 

We  purchased  our  first  airplane  back  in  1931,  and  since  then  we  have 
used  our  aircraft  to  what  we  believe  to  be  the  best  possible  advantage, 
amassing  nearly  15.000  of  the  roughest,  tougliest,  and  nastiest  flying 
hours.  Flying  was  done  under  all  conditions  and,  up  to  21/2  years  ago, 
Avith  one,  single-engine  airplane  that  was  replaced  perioclically.  We 
feel  justified,  also,  in  being  proud  of  our  safety  record. 

The  first  airplane  w^as  used  in  systematic  patrol  for  the  detection  of 
forest  fires.  The  initial  patrols  were  made  in  a  fire  control  district 
lying  southeast  of  the  Catskills  and  at  the  back  door  of  Metropolitan 
New  York  City,  because  the  detection  system  there  was  inadequate, 
and  nearly  25  percent  of  all  the  forest  fires  in  the  State  were  occurring 
there  at  that  time. 


'  Condensed  from  paper  presented  at  a  meeting  of  State  fire  protection  officers, 
Bearbrook  State  Park,  N.  H.,  March  17, 1949. 
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The  results  of  the  first  year  were  encouraging.  It  became  increas- 
ingly evident  that  aircraft  had  possibilities  of  fitting  into  any 
situation  where  time,  distance,  or  transport  entered  the  equation.  But 
its  use  was  definitely  limited  because  of  lack  of  air-to-ground  com- 
munications. This  missing  link  was  supplied  in  the  following  year, 
1932,  by  the  installation  of  two-Avaj^  radio.  With  each  ensuing  year, 
the  airplane  achieved  greater  success  in  the  reduction  of  fire  losses. 
As  our  airplane  was  replaced  from  time  to  time  by  new  and  improved 
types,  new  uses  were  developed.  Most  of  these  developments  were 
spectacular  at  first.  Today,  aircraft  has  become  one  of  the  most 
effective  tools  in  the  hands  of  our  forest  fire  control  organization.  It 
fits  solidly  into  our  plans  and  is  a  definite  "must"  if  Ave  are  to  keep 
abreast  of  modern  fire  control  developments. 

We  don't  know  all  the  answers  to  our  fire  control  aviation  problems. 
On  the  other  hand,  we  feel  that  in  18  j-ears  of  using  aircraft  in  forest 
fire  control  we  have  acquired  a  background  of  considerable  experience 
in  the  application  of  aircraft.  What  we  have  determined  to  our  own 
satisfaction  is — 

1.  That  we  have  only  scratched  the  surface,  as  far  as  the  use  of 
aircraft  is  concerned. 

2.  That  there  is  plenty  to  be  accomplished. 

3.  That  certain,  specific  types  of  aircraft  are  more  adaptable  for 
certain  assignments  than  others. 

4.  That  no  one  piece  of  aircraft  equipment  available  on  the  com- 
mercial market  today  is  ideal  for  meeting  the  variety  of  complex  fire 
problems  we  have  to  cope  with  in  New  York  State. 

5.  That  the  airplane  is  a  fast  and  adaptable  piece  of  machinery, 
necessary  for  effective  forest  fire  control. 

"Wliat  have  we  done  with  our  aircraft,  in  these  18  years  of  operation, 
that  has  made  it  such  an  important  cog  in  our  forest  fire  control 
machiner}'  ?  These  activities  fall  into  nearly  every  phase  of  forest  fire 
control  including  prevention,  presuppression, ,  cletection,  reporting, 
suppression,  scouting,  and  the  estimating  of  burned  areas  and  damage. 
Suppose  we  make  a  quick  analysis  of  each  of  these  seven  phases. 

Prevention. — The  airplane  has  a  definite  psychological  value  in 
the  areas  in  which  it  operates.  The  attendant  radio  and  newspaper 
publicity,  coupled  with  the  airplane  flying  overhead,  makes  people 
surprisingly  forest  fire  conscious,  especiall}^  in  areas  Avhere  fire  permits 
are  necessary.  In  this  connection,  I  haA^e  heard  a  responsible  State 
official  who  witnessed  this  phase  of  operation  say,  "The  airplane  is 
the  most  effectiA^e  single  forest  fire  prevention  medium  in  effect  in 
New  York  State  today." 

Presuppression. — Strong  presuppression  action,  so  as  to  catch 
fires  when  small — rather  than  greater  suppression  action,  aimed  pri- 
marily at  keeping  10-acre  fires  from  becoming  200-acre  fires — is  one 
of  the  cardinal  principles  of  our  forest  fire  control  organization. 
The  airplane  plays  a  part,  directly  or  indirectly,  in  most  of  our  pre- 
suppression planning.  The  patrolling  of  State  land  and  areas  where 
fires  are  numerous,  Avith  an  eye  for  such  things  as  logging  operations, 
blow-doAvn  areas,  etc.,  helps  tremendously  in  compiling  current  slash 
maps  or  maps  of  high  fire  hazard.  Eegistration  of  intended  cutting 
by  lumber  oj^erators  is  not  required  in  New  York  State,  consequently 
many  logging  jobs  are  Avell  under  way  adjacent  to  and  outside  our 
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forest  preserve  before  we  are  aware  of  them.  Obviously,  the  degree 
(if  fire  hazard  depends  on  the  size  of  the  job  and  its  location.  Slash 
maps  and  maps  of  high  fire  hazard  are  of  major  importance  in 
I)lanning  apj^ropriate  suppression  action  when  a  fire  is  reported. 

In  remote  areas  of  probable  fire  hazard  the  construction  of  proper 
facilities  for  storing  fire  fighting  tools  and  housing  personnel  is  one 
of  our  presuppression  measures.  Four  such  buildings  were  strategi- 
cally located  in  our  forest  preserve,  and  we  had  the  occassion  last 
fall  to  erect  another  on  the  shore  of  a  small  lake  in  a  very  remote 
section.  It  was  necessary  to  transport  20  tons  of  materials  22  miles 
to  do  this  job.  Twenty-three  trips  by  plane  in  days  moved  every- 
thing. Each  round  trip,  including  loading  and  unloading,  averaged 
55  minutes.  At  the  loading  point,  trucks  backed  up  to  the  airplane. 
The  unloading  point  was  just  60  feet  from  where  the  building  was 
erected.  It  would  have  takeji  a  tractor  and  jumper,  with  maximum 
possible  load,  132  days  to  do  this  job.  Figuring  tractor  hire,  labor, 
time,  weather,  etc.,  we  determined  that  with  our  Grumman  "Goose" 
amphibian  we  did  this  job  in  one-fortieth  the  time  and  at  one-half 
the  cost. 

Detection. — In  my  opinion,  the  airplane  will  never  entirely  replace 
the  highly  developed  tower  detection  system  we  have  in  New  York 
State  today.  This  has  been  borne  out,  not  alone  by  our  own  experience, 
but  also  by  the  experience  of  the  Civil  Air  Patrol  on  forest  fire  detec- 
tion during  the  war.  On  days  when  visibility  is  definitely  restricted 
because  of  haze,  smoke,  etc.,  our  single-engine  "Navion"  is  of  definite 
value  in  detection.  In  these  cases,  we  are  able  to  eliminate  tower 
guesswork  by  definitely  establishing  the  location  of  a  fire. 

Reporting. — We  can  pinpoint  the  location  of  a  fire,  size  it  up  as  of 
that  minute,  and  give  by  two-way  radio  pertinent  information  such 
as  size,  rate  of  spread,  strength  of  attack  needed,  where  water  (if 
any)  is  available,  location  of  natural  barriers,  etc.  We  can  make  an 
immediate  appraisal  of  its  probabilities  and,  if  necessary,  organize 
follow-up  attack  strength,  even  before  the  initial  crews  arrive  at  the 
fire. 

Small  smokes  deep  in  the  forest  are  investigated  and  repoi'ted.  Some 
of  these  smokes  demand  immediate  suppression  action.  In  many 
cases  investigation  has  ])roved  these  smokes  to  be  safe  camp  fires, 
and  many  a  forest  ranger  and  crew  has  been  spared  the  task  of 
carrying  heavy  fire  fighting  equipment  many  a  weary  mile  on  a  false 
alarm.  When  a  ranger  leaves  for  a  fire  there  is  no  satisfactory  way 
of  knowing  where  he  is  or  what's  happening  to  him  unless  he  is 
equipped  with  radio.  Obviously  then  this  is  not  alone  a  sa\'ing  of 
time,  money,  and  ejffort,  but,  just  as  important,  that  ranger,  with 
his  crew,  is  not  "lost"  at  a  time  when,  perhaps,  he  may  be  needed  most. 

Suppref<.<<ion. — Speed  of  attack  is  our  keynote.  It  is  a  major  factor 
in  the  progressive  reduction  of  fire  losses.  In  actual  suppression  we 
are  able  to  guide  the  fire  fighters  directly  to  the  scene  of  the  fire,  and, 
in  many  cases,  direct  the  actual  initial  attack.  We  are  able  to  control 
men  and  equipment  at  all  times,  whether  en  route  or  actually  work- 
ing on  the  fire  line.  We  can  concentrate  all  forces  on  one  fire  or 
divide  forces  to  take  care  of  several  fires  as  the  occasions  and  condi- 
tions warrant.  All  this  is  effectively  accomplished  from  aircraft 
because  of  the  commanding  view  of  the  situation.  It  has  its  psycho- 
logical value  too,  because  the  men  on  the  ground  know  that  the 
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airplane  is  watching  out  for  everything,  induding  fires  in  other  parts 
of  the  district.  One  swing  around  any  fire  and  there  are  no  loafers 
on  the  fire  line. 

Transportation  of  supervisory  personnel  and  equipment  quickly 
from  one  fire  to  another  or  from  one  end  of  the  State  to  the  other 
is  extremely  valuable,  especially  for  large  fires.  As  a  matter  of  fact, 
we  transported  personnel  and  equipment  to  one  10,000-acre  fire  and 
thereby  saved  the  lives  of  15  persons.  Actually,  if  it  is  a  matter  of 
equipment  only,  we  can  deliver  hand  tools  and  power  pump  acces- 
sories, including  gasoline,  by  dropping  them  directly  on  the  fire  line. 
We  are  furthering  our  cargo  parachute  dropping  project  this  year. 

Scouting. — Reports  on  the  curi'ent  progress  of  any  fire  is  of  para- 
mount importance  to  the  men  in  charge  on  the  ground.  These  reports 
can  be  quickly  and  easily  made  from  the  air.  They  include  calculating 
rate  of  spread ;  informing  crews  of  outbreaks  along  the  fire  line,  etc. ; 
locating  spot  fires  as  they  occur  and  guiding  crews  to  them;  and,  pa- 
trolling the  fire  after  it  is  under  control.  In  this  latter  category,  it  is 
our  general  practice  to  make  early  morning  patrols  to  catch  outbreaks 
on  the  line  before  the  heat  of  the  day  has  its  effect. 

Estimation  of  Burned  Areas  and  Damage. — To  say  that  we  are  able 
by  airplane  to  estimate  burned  areas  and  damage  usually  within  5 
percent  may  sound  fantastic,  but  it  is  nevertheless  true.  The  method  of 
estimating  is  based  on  actual  surveys  on  the  ground.  Our  largest  re- 
corded error  in  12  years  of  using  this  system  was  slightly  over  6  percent 
on  a  690-acre  fire. 

Any  study  of  our  modern  forest  fire  control  methods  may  well  take 
into  consideration  the  American  tempo,  the  eternal  quest  for  doing 
things  quicker  and  more  efficiently,  as  typified  by  our  efforts  to  "stream- 
line" our  living  and  working  conditions.  This  pace  is  reflected  in  our 
forestry  practices,  our  watershed  management,  and  our  recreational 
habits.  All  this  has  a  profound  effect  upon  forest  fire  control.  Today, 
we  are  called  upon  to  fight  fires  which  are  directly  the  result  of  this 
American  tempo;  fires  which  demand  of  us  the  promptest  kind  of 
response  and  the  use  of  specialized  apparatus  and  equipment,  such  as 
high-speed  water-carrying  trucks,  power  pumps,  ditch  diggers,  fire 
line  constructors,  airplanes,  and  parachutes,  that  might  never  have 
been  dreamed  of  even  by  a  "Jules  Verne"  of  our  original  forest  fire 
control  organization. 

The  use  of  aircraft  in  forest  fire  control  in  New  York  State  has  been 
tried  and  proven.  Each  year  adds  to  our  experience  with,  and  knowl- 
edge of,  this  use  of  aircraft  and  to  our  dependence  on  it.  However, 
we  are  still  not  making  fullest  possible  use  of  aircraft.  This  will 
be  our  goal  in  the  near  future.  "\¥lio  knows  but  that  in  the  not-too- 
distant  future  foresters,  even  those  who  doubted  the  value  of  aircraft, 
may  be  directing  the  actual  attack  on  a  fire  from  behind  desks  100 
miles  away,  through  the  medium  of  aircraft,  radio,  and  television. 
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BROADCAST  SLASH  BURNING  AFTER  A  RAIN 


Robert  Attfderheidk  and  Wiujam  G.  Morris 

Pac-ific  Norf/nrcs-f  Forest  itnd  Runc/r  E.f perimc iif  Station 

Slush  l)Uriiiiig  after  cleai-  cutting  in  the  I >()nghis-lir  region  lias  been  previousl.v 
discussed  in  paniplilets  pnlilished  i).v  the  Oregon  State  15oar(l  of  Forestry,  Wasli- 
ington  Foi'cst  Fire  Association,  West  ("oast  Lunibeiinen's  Association,  Western 
Forestry  and  Conservation  Association,  and  the  I'nited  States  Forest  Service 
anil  in  several  trade  journal  articles.  The  authors  claim  no  originality  for  the 
uiatei-ial  in  the  following  article  hut  believe  the  jioints  discussed  are  worth  recori- 
sideratioii.  Some  of  the  suggestions  will  proliably  be  new  to  readers  who  have 
not  closel.v  studied  tiie  methods  of  slash  burning  used  in  different  parts  of  tlie 
Douglas-tir  I'egioii.  The  origin  and  adoption  of  the  policy  to  bui  Ti  slash  as  soon 
as  it  becomes  inflannnable  during  tlu'  clearing  weather  innnediately  after  a  rain 
instead  of  waiting  until  .just  before  the  next  rain  is  expected  has  not  yet  been 
definitely  dated.  Tlie  State  Forester  of  Oregon  states  that  his  organization  has 
followed  it  in  the  Douglas-fir  region  for  a  number  of  years.  Several  of  the  na- 
tional foi-ests  in  the  Douglas-tir  region  have  followed  this  policy  in  recent 
years. — Ed. 

Bfoadcast  hiifiiiiio-  of  slasli  in  the  I)()ii<>las-fif  i-egion  is  often  done 
just  befofe  an  expected  lieavy  fall  fain.  If  the  rain  occiifs  in  suflic'ieni 
quantity  at  the  fight  time,  no  work  is  necessafy  to  coiitine  the  fire  tc 
the  slash  afea.  If  the  expected  rain  does  not  occur,  it  is  often  difiicult 
to  confine  the  fire  to  the  slash  area.    Fuftherniore,  burnino;  just  hefort 
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A  slash  tire  burning  with  moderate  intensity  when  the  ground  is  still  moist  from  a 
preceding  rain  leaves  unburned  beneficial  humus  in  the  topsoil. 


'  Reprinted  from  the  September  1948  issue  of  West  Coast  Lumberman. 
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a  rain  is  open  to  other  criticisms.  In  contrast,  recent  experience  shows 
that  burning  after  a  rain,  as  soon  as  slash  is  dry  enough,  has  several 
advantages. 

The  forestry  objectives  in  burning  slash  are:  (1)  To  remove  flashy 
small  matei'ial  in  which  dry-weather  fires  spread  with  such  speed  and 
heat  that  the}^  can  seldom  be  controlled  inside  of  the  slash  area;  (2) 
to  burn  apart  crossed  and  closely  lying  logs,  separating  them  where 
great  heat  can  be  developed  and  thus  make  an  accidental  fire  more 
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When  the  weather  begins  to  clear  after  a  rain,  slash  in  a  clear  cutting  will  be 
come  dry  enough  to  burn  while  the  litter  in  the  green  timber  is  still  moist. 

intense  and  difficult  to  control;  (3)  to  check  the  growth  of  brush  that 
sprouts  from  roots  established  before  logging  and  comjjetes  with  treo 
seedlings;  (4)  to  remove  excessive  debris  that  would  prevent  ti'ee 
seeds  from  reaching  a  suitable  seedbed;  (5)  to  accomplish  as  far  as 
possible  the  foregoing  aims  '\^'ithout  scorching  adjacent  standing  tun- 
ber  or  causing  undue  heat  injury  to  the  soil  and  seed  trees  within  the 
slash  area. 

ADVANCE  PLANNING 

With  such  objectives,  slash  burning  helps  keep  forest  lands  produc- 
tive. It  is  not  just  a  clean-up  job  to  be  done  after  the  cutting  tntder 
any  conditions  the  operation  may  create;  it  is  an  important  j^art  of  the 
cutting  operation  and,  like  other  phases,  should  be  efficiently  coordi- 
nated.   Plans  for  broadcast  slash  burning  should  be  started  long 
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before  the  burning  season.  Some  of  the  greatest  difficulties  and  risks 
can  often  be  eliminated  if  the  slash-burning  job  is  carefully  considered 
in  the  cutting  plans. 

Good  planning  will  avoid  the  following  difficulties  and  risks:  (1) 
Slash  areas  too  oig  to  be  burned  in  1  or  2  days  by  firing  successive 
narrow  strips  along  the  contours,  beginning  at  the  top  of  the  slasli 
area.  A  slash  fire  that  runs  unchecked  a  long  distance  up  a  slope 
usually  creates  excessive  heat.  (Staggered  settings  of  80  acres  or  less 
facilitate  slash  burning,  especially  when  periods  of  good  burning 
weather  are  short.)  (2)  Equipment  and  logs  situated  alongside 
considerable  slash  with  no  firebreak  to  isolate  them  at  the  time  of  the 
first  burning  season.  (.'»)  Current  slasli  joined  with  tbat  of  another 
owned.  (4)  Tops  felled  into  the  adjoining  green  timber.  (5)  No 
firebreaks,  such  as  ridges,  streams,  rock  outcroppings,  or  roads,  around 
the  slash. 

Advance  work  should  also  include  a  detailed  plan  of  the  burning 
jobs,  outlined  on  paper  well  ahead  of  the  burning  date.  This  should 
pi'ovide :  (1)  A  description  of  the  weather  and  fuel  moisture  condi- 
tions desired.  (2)  Desirable  time  of  day  to  begin  setting  fires.  (3)  A 
sketch  of  tlie  area  sliowing  topographic  features,  boundaries  of  the 
area  to  be  burned,  and  the  order  in  which  different  parts  of  the  fire 
will  be  set  if  the  prevailing  wind  direction  for  the  locality  occurs.  An 
alternate  order  of  setting  for  another  wind  direction  may  be  desirable. 
(4)  Number  of  men  needed  to  do  a  good  job,  and  their  specific  assign- 
ments. (5)  Estimated  lengtli  of  time  to  set  the  fire  and  to  patrol  and 
mop  it  up.  (6)  Number  of  torches,  anioimt  of  oil,  aiul  other  firing 
equipment.  (7)  Placement  of  portable  pumps  and  tank  trucks  for 
fire  control  use.  (8)  Hand  tools  and  l)ulldozer  (on  the  job)  for 
emergency  use.  (9)  Comunmication  and  arrangements  for  extra 
fire  control  help  if  needed. 

Finally,  two  parts  of  the  slash-burning  job  should  be  done,  if  pos- 
sible, before  the  burning  season.  All  snags  inside  the  slash  area  and 
any  outside  but  near  the  area  boundary  should  be  felled.  A  fire  trail 
should  be  built  along  adjoining  cut-over  areas,  certain  open  types  of 
standing  timber,  and  other  critical  edges.  The  decision  on  the  need 
for  advance  fire  lines  will  depend  largely  upon  the  nature  of  the 
slash,  the  topography,  adjacent  timber  conditions,  and  availability 
of  adequate  manpower  for  mop-up.  Bulldozer  fire  lines,  particularly 
on  sidehills,  have  the  disadvantage  of  mixing  much  dirt  with  the  slash 
to  be  burned;  this  causes  fire  to  smolder  a  long  time  on  the  edges  of 
the  slash  area.  If  a  bulldozer  is  used,  the  dirt  and  debris  should  be 
pushed  away  from  the  slasli  area  to  avoid  a  smoldering  fire  at  the  line. 

CHOOSING  THE  SLASH  MOISTURE  CONDITIONS  FOR  BURNING 

Since  one  objective  of  broadcast  slash  burning  should  be  to  avoid 
undue  heat  injury  to  the  soil,  seed  trees,  and  adjacent  timber,  the  soil 
should  be  moist  in  both  the  slash  area  and  adjacent  areas.  Yet  to 
allow  economical  fire  setting  the  fine  material  should  be  dry  enough 
to  carry  fire  and  be  easily  kindled.    In  the  light  of  these  requirements, 
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fall  burning  just  before  an  expected  rain  presents  several  disad- 
vantages : 

(1)  The  soil,  duff,  and  logs  on  the  slash  area  will  usually  be  dry. 
Such  slash  generally  burns  too  intensely,  and  a  hard  burn  is  destruc- 
tive to  soil  structure,  soil  humus  content,  and  seed  trees. 

(2)  If  the  slash  is  very  dry,  the  adjacent  areas  also  will  be  dry. 
Under  these  conditions,  numerous  spot  fires  and  break-aways  can  be 
expected;  this  increases  the  cost  of  control  and  causes  loss  of  ad- 
jacent timber,  ecjuij^ment,  or  other  values.  Even  though  timbered 
areas  may  be  fairly  damp,  the  exposed  edges  for  several  hundred  feet 
inward  may  be  almost  as  dry  as  the  slash  area.  Hemlock  and  spruce, 
which  are  particularly  susceptible  to  fire  damage,  will  die  from  the 
effects  of  a  ground  fire  around  their  bases." 

(3)  The  timing  and  intensity  of  a  rain  storm  in  a  given  small  area 
are  difficult  to  forecast. 

(4)  Most  storms  are  preceded  by  strong  winds ;  this  will  increase  the 
danger  of  break-aways  and  damage. 

(5)  If  the  rain  begins  sooner  than  expected,  there  generally  is  an 
urge  to  fire  the  slash  rapidly.  When  this  happens,  a  hard  burn  is  the 
usual  result,  and  frequently  uncut  timber  around  the  edges  is  scorched. 
Sometimes  the  slash  quickly  becomes  too  wet  for  the  set  fires  to  spread. 
Instead,  they  smolder  and  burn  in  the  concentrations  without  com- 
pletely dying  out ;  real  danger  may  occur  later  with  a  change  to  low 
humidities  and  increased  wind  velocities. 

(6)  The  expected  rain  maj  not  occur.  A  serious  fire  problem  may 
confront  the  burner  in  this  situation,  depending  upon  adjacent  timber 
conditions  and  subsequent  weather. 

TREND  SINCE  1942 

Since  about  19-12  there  has  been  a  trend  toward  doing  fall  slash 
burning  immediately  after  a  rain.  This  method  has  definite  ad- 
vantages in  avoiding  heat  injury  and  providing  good  conditions  for 
burning : 

(1)  As  fast  as  the  fine  slash  and  surface  of  the  coarse  slash  become 
dry  after  the  rain,  the  slash  is  burned.  Since  the  duff  is  still  wet- 
below  the  surface,  it  is  completely  burned  only  in  the  spots  beneath, 
logs  or  piles  of  hot  burning  fuels.  On  the  remaining  area  the  fire 
destroj^s  the  light  and  flashy  fuels  but  dies  out  before  consuming  the 
duff  and  humus  in  the  soil. 

(2)  The  fine  slash  will  dry  out  first  while  the  fuels  in  the  adjacent 
green  timber  are  still  wet.  The  wet  duff'  and  damp  litter  in  the  tim- 
ber will  lessen  the  danger  from  spotting  and  break-aways.  In  many 
instances  when  slash  is  burned  under  these  conditions,  advance  fire 
lines  are  umiecessary. 

(3)  The  first  few  clear  days  following  the  rain  are  usuall}-  calm  and 
offer  ideal  conditions  for  controlling  the  burn. 

(4)  The  materials  in  Avhich  the  fire  spreads  can  be  burned  out  before 
dangerous  weather  develops. 

(5)  Under  this  method  it  is  possible  to  do  the  slow  burning  that 
does  the  least  damage  to  forest  soils,  seed  trees,  and  surrounding  tim- 
ber.   More  time  is  usually  available  for  setting  the  fire  in  successive 
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contoiu-  stripy  down  the  hill.  This  avoids  a  sweeping  and  excessively 
hot  fire. 

(6)  Where  one  person  or  one  crew  has  responsihility  for  burning  a 
number  of  slash  areas,  this  systein  olfers  a  longer  period  in  which 
to  do  the  job.  In  this  way  experienced  slash-burning  personnel  can 
cover  more  ground,  and  better  burning  results  are  probable. 

In  any  broadcast  slash  burning,  good  judgment  in  picking  the 
right  time  to  burn  is  essential  to  success.  The  decision  on  whether  to 
burn  eai'ly  or  late  in  the  season  will  be  determined  by  the  general 
location  of  the  slash  area  and  the  burning  conditions  on  and  adjacent 
to  the  slash  ai-ea. 

WAIT  UNTIL  3  INCHES  OF  RAIN 

Burning  after  a  fail  rain  should  not  be  attempted  until  about  3 
inches  of  rain  have  occurred.  This  will  usually  be  after  two  or  more 
storms.  There  should  be  reasonable  certainty  that  timbered  areas 
will  not  again  dry  out  that  year.  Fall  rains  occur  at  varying  dates 
and  usually  begin  earlier  in  the  noi-thern  part  of  the  Douglas-fir  re- 
gion than  in  the  southern.  Coastal  slopes  also  become  wet  earlier 
than  inland  areas.  Good  burning  conditions  oixlinarily  occur  in  in- 
land areas  between  October  1  and  20,  and  along  the  coast  between 
September  10  and  October  1. 

A  large  slash  area  adjacent  to  other  highly  inflannna])le  areas  is 
more  dangerous  to  burn  eai'ly  in  the  fall  than  a  small  slash  area  sur- 
rounded by  green  timbei'.  Wliei'e  high-risk  burning  chances  occur, 
it  is  advisable  to  burn  late.  However,  good  slash-burning  I'esults 
cannot  be  expected  consistently  on  such  chances  regardless  of  the  time 
of  burning.  By  planning  the  logging  operation  well,  however,  many 
of  the  risks  can  usually  be  eliminated  or  minimized.  The  poor  slash- 
burning  results  obtained  on  most  dangerous  slash  areas  hap})en  largely 
because  management  permits  difficult  situations  to  occur. 

In  stream  bottoms  and  on  north  slopes  on  the  coast  fog  belt  where 
dense  brush  grew  before  logging,  slash  should  be  burned  fairly  early 
in  the  season  after  the  first  fall  rains  occur  and  under  fairly  dry  burn- 
ing conditions.  This  is  done  to  obtain  the  best  possible  regeneration 
of  conifers.  One  purpose  of  such  burning  is  temporarily  to  set  back 
the  brush  in  order  to  give  natural  regeneration  or  planted  stock  a 
chance  to  become  estabbshed.  The  coastal  brush  is  more  of  an  ob- 
stacle to  adecpiate  natui'al  reproduction  tlian  is  connnonlv  appreciated. 
Unless  burned  with  sufficient  heat  to  kill  the  to})s  and  injure  the  root 
ci-owns.  this  l)rush  siu'ings  up  I'apidly  when  exposed  to  full  light  fol- 
lowing logging.  It  will  then  hold  the  area  it  occupies  and  exclude 
conifer  seedlings. 

THE  DAY  TO  BURN 

It  is  advisable  to  l)urn  as  {)romptly  as  possible  after  tlie  rain — • 
as  soon  as  the  small  materials  and  log  sui-faces  have  dried  enough  to 
ignite  easil_y  and  wliile  the  lowei-  duti'  layer  in  the  slash  and  all  fuels 
in  adjacent  timber  are  still  damp.  In  selecting  the  best  day,  the 
dampness  of  the  dutf  should  be  determined  at  several  points  in  ad- 
jacent timber  and  in  the  area  to  be  burned  by  digging  into  the  duff 
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with  the  hands.  The  inflammability  of  fine  fuels  can  be  estimated 
by  the  brittleness  of  twigs.  A  better  method  is  to  burn  a  small  sample 
of  fine  slash.  If  the  fire  will  not  spread,  burning  should  be  discon- 
tinued until  conditions  improve.  Best  results  are  obtained  when  the 
fire  spreads  slowly  and  many  sets  are  required  to  ignite  the  entire  area. 

Even  though  the  relative  humidity  is  low,  the  fire  can  be  easily 
managed  if  the  air  is  calm  and  the  duff  is  moist.  Successful,  con- 
trolled, nondestructive  slash  fires  have  been  observed  burning  under 
these  conditions  shortly  after  a  rain  when  the  relative  humidity  was 
only  25  percent. 

Weather  Bureau  forecasts  should  be  studied  before  burning  and 
also  after  burning  is  under  way.  The  Weather  Bureau  wishes  to 
assist  with  slash-burning  projects  and  is  glad  to  provide  fire- weather 
forecasts. 

SETTING  THE  FIRES 

In  setting  the  fires  the  most  dangerous  edges  should  be  lit  first 
and  a  safety  strip  should  be  burned  around  areas  to  be  left  unburned. 
Topography,  and  condition  of  the  slash  should  be  considei'ed  in  the 
firing  progression.  In  all  cases  the  uphill  and  leeward  sides  of  the 
area  should  be  fired  first.  It  is  best  to  proceed  slowly  at  first,  and 
edges  should  he  well  burned  out  before  setting  additional  fires.  Hot, 
destructive  burning  can  result  from  setting  olf  too  much  area  at  one 
time. 

Once  started,  burning  should  be  continued  until  all  fuels  within  the 
slash  area  have  been  ignited,  but  burning  should  be  discontinued  when- 
ever set  fires  will  no  longer  spread.  Smoldering  fires  scattered  through 
a  large  area  of  unburned  fuel  are  apt  to  produce  an  undesirably  hot 
fire  when  burning  conditions  become  more  severe  during  the  afternoon 
of  the  next  day.  To  avoid  this  circumstance,  it  is  also  advisable  to 
delay  setting  more  fires  until  about  noon  the  next  day  or  until  such 
a  time  as  they  will  spread.  Frequently,  excellent  results  can  be 
obtained  by  burning  south  slopes  and  dry  exposures  during  the  early 
part  of  the  night,  and  north  slopes,  creek  bottoms,  and  other  damp 
areas  during  the  heat  of  the  next  day. 

MOP-UP 

The  importance  of  mop-up  to  continuing  success  of  slash  burning 
after  a  rain  cannot  be  overemphasized.  In  burning  immediately  after 
a  rain,  dryer  weather  can  be  expected.  After  the  slasli  fire  has  cooled, 
any  live  edges  should  be  trailed  and  mopped  up.  The  proper  time 
to  do  this  mop-up  is  while  weather  and  fuel  conditions  are  still  favor- 
able for  moderate  burning.  The  objective  should  be  to  have  the  edges 
of  the  burned  slash  dead  before  dangerous  weather  conditions  occur. 
If  the  slash  has  been  properly  burned  under  the  right  conditions,  a 
clean  burn  will  be  obtained,  and  not  much  live  edge  will  remain  24:  to 
36  hours  after  the  slash  has  been  fired.  A  clean  burn  properly  mopped 
up  will  not  spread  fire  even  though  the  weather  becomes  dangerous. 

Those  who  have  tried  this  method  for  a  niunber  of  years  claim  that 
the  results  are  achieving  the  objectives  of  good  slash  burning  with  less 
trouble,  loss,  and  expense  than  burning  before  an  expected  rain. 


FIGHTING  LIGHTNING  FIRES  ON  THE  KLAMATH 
NATIONAL  FOREST 


T.  A.  BiGELOw,  Fire  Control  Ofpeer^  and  A.  L.  Morford,  Dispatcher^ 
Klamath  National  Forest 

One  look  at  the  burned-aroa  map  of  the  Khimath  for  the  period  1910 
to  1920  and  .you  immediately  ask,  ''What  on  earth  caused  such  a  widely 
scattered  burned-area  pattern  The  size  of  these  burned  areas  indi- 
cates a  tremendous  loss  in  natural  resources  to  the  State  and  Nation. 
A  quick  glance  at  the  statistics  reveals  the  answer,  100  to  150  lightning 
fires  per  year.  If  you  follow  the  records  on  thi'ough  the  next  decade 
you  will  observe  the  same  burned-area  jiattern.  except  a  slightly  heavier 
concentration  around  the  more  or  less  inhabited  areas.  The  same  num- 
ber of  lightning  fires  ap))ear  as  before,  but  to  it  is  added  a  new  problem, 
incendiary  sets,  most  of  them  set  at  the  same  time.  It  is  quite  apparent 
that  the  Klamath's  fire  problem  is  not  the  occasional  single  man- 
caused  fire,  but  rather  many  fires  occurring  from  lightning  and  incen- 
diarism at  the  same  time. 

The  development  of  a  system  to  handle  these  concentrations  of  fires 
was  begun  in  the  20's  and  further  developed  during  the  30's.  The 
early  40's  saw  a  well-established  method  perfected  and  used  to  a  marked 
degree  of  success,  reflected  in  the  highly  desirable  reduction  in  burned 
iirea.  However,  the  average  number  of  lightning  fires  per  year  showed 
some  increase,  probal)ly  due  to  the  success  of  reaching  more  fires  before 
they  burned  together,  causing  the  larger  burned  areas  shown  in  the 
early  history  of  the  Klamath.    A  description  of  the  system  follows. 

In  order  to  handle  from  75  to  100  fires,  occurring  within  a  2-  or  3-day 
period  over  ;in  area  of  1.600,000  acres,  it  is  quite  necessary  to  operate 
imder  a  decentralized  ])lan  with  a  highly  trained  officer  to  coordinate 
the  action  between  the  various  district  headquarters.  The  supervisor's 
headquarters  organization  to  coordinate  and  furnish  the  service  of 
supply  necessary  to  the  districts  and  the  ranger's  heackpiarters  organi- 
zation are  shown  on  the  chart. 

The  fires  usually  occur  in  groups  of  3  to  8  that  logically  can  be 
handled  from  a  central  point  of  operation.  We  have  elected  to  call 
these  coordinating  areas,  which  are  under  the  direction  of  an  area 
coordinator,  wlio  has  two  distinct  types  of  organization  under  his 
conunand  :  The  first,  fire  bosses  and  fire  figliters,  and  the  second,  serv- 
ice and  supply. 

This  system  operates  as  follows :  The  lookouts  report  all  fires  to  the 
district  dispatcher,  who  locates  them  and  then  passes  the  location  on  to 
the  area  coordinator,  who  sends  out  a  fire  boss  and  fire  fighters.  These 
fire  fighters  are  serviced  and  supplied  by  the  area  coordinator's  serv- 
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Organization  chart  for  forest  supervisor,  ranger,  and  area  coordinator. 
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ice  of  supply  organization.  The  district  heaflquarters  organization 
furnishes  overhead  labor  and  supplies,  as  requested  by  each  area  co- 
ordinator. The  supervisor's  headquartei's  organization  provides  the 
same  service  of  supply  to  the  district  headcjuartei's. 

The  chart  indicates  the  organization  which  is  to  handle  the  maxi- 
mum fire  load.  P^ach  division  of  the  organization  is  built  uj)  as  the 
size  of  the  job  increases.  In  other  words,  the  coordinating  dispatcher 
and  the  warehousemen  would  probably  handle  the  job  for  the  super- 
visor, the  district  dispatcher  for  the  ranger  headquarters,  and  the 
cooi'dinator  witli  a  few  tire  fighters  would  handle  the  beginning  of  a 
concentration,  directing  all  of  the  activities  which  ai-e  indicated  under 
(hem  on  the  charts.  As  the  needs  increase,  the  organization  is  grad- 
ually built  U|)  to  kee])  abreast  of  (he  size  of  the  job  by  ackling  individ- 
uals to  handle  the  various  services. 


Antenna  Safety  Holder. — Tlie  presr-rihtMl  method 
juitentia,  l).v  merely  placiiij;  it  under  a  liook  mounted 
sedan  presents  a  serious  safety  liazard  to  a  person's 
trunlv. 

A  simple  yet  highly  efticient  solution 
to  the  safety  problem  is  shown  in  the 
ac-i'onipanyin.i;'  drawing".  The  holder 
consists  of  a  piece  of  rubber-lined  cop- 
per tul)inf;'  attached  to  the  roof  of  the 
vehicle  by  means  of  sheet-metal  screws. 
The  tip  of  the  antenna  rod  is  pushed 
into  this  tube  and  is  held  in  place  by  the 
thrust  of  the  steel  rod  when  bent.  Sinco 
a  positive  connection  is  not  used,  tht> 
antenna  rod  may  be  pulled  out  if  strtick 
by  an  overliangi iiir  tree  limb  or  other 
obstruction. 

In  the  case  of  picliup  and  stakesi(h' 
truck  installations  the  tube  (without 
the  pipe  strap  holders)  is  attached  to 
a  chain  or  thong  which,  in  turn,  is 
fastene<l  to  the  side  of  the  bed  or  guai'd 
rail  of  the  vehicl(>. — John  H.  Wi;sr, 
Forcfit  Kiifiiiiccr,  and  Chaules  E.  Kell, 
Radio  Trclmicidii.  Six  Rivers  National 
Forest. 


for  holding  down  a  whip 
it  the  reiir  of  the  roof  on  a 
eyes  when  opening  the  car 

Rubber  tube  (rubber  jacltet 
from  extension  cord) 
3/8"  Copper  tubing 
(A)  Crimp  rings  to  hold 
rubber  tubing 
QV-  l/4"Copper  pipe  strap 

Soldered  to  tubing 
(A) 


Copperweld  wire  as  stop 
pin  soldered  to  tubing 


WILL  EXHAUST  GASES  HELP  PUT  OUT  FIRES? 


T.  V.  Pearson 

Adrninistrative  O^cer^  Forest  Se7n)ice^  Washington  D.  C . 

One  gallon  of  ordinary  gasoline  vaporized  at  100°  C.  (212°  F.) 
occupies  a  volume  of  about  195  gallons.  About  90  pounds  of  air 
(9,000  gallons)  is  used  to  burn  the  vapor  from  1  gallon  of  gasoline, 
assuming  perfect  combustion  without  excess  air.  Such  burning  in  an 
average  auto  engine  produces  about  96  pounds  of  exhaust  which, 
cooled  to  ordinary  atmospheric  temperature,  equals  about  1,300  cubic 
feet  (9,750  gallons) .  This  exhaust  is  composed  of  14.8  percent  carbon 
dioxide  and  85.2  percent  other  inert  gases,  principally  nitrogen,  all 
enemies  of  fire,  with  only  traces  of  oxygen,  carbon  monoxide,  methane, 
and  hydrogen. 

Exhaust  gas  usually  leaves  the  exhaust  pipe  at  a  temperature  con- 
siderably higher  than  atmospheric  temperature,  therefore  the  volume 
at  the  exit  may  be  as  much  as  two  to  three  times  as  great  as  the  1,300 
cubic  feet  quoted. 

Some  simple  trials  were  made  in  the  svmmier  of  1916  to  observe  the 
effectiveness  of  hot  exhaust  gas  in  smothering  small  test  fires.  The 
exhaust  gas  from  a  small  sedan  engine  burning  1  gallon  of  gasoline  in 
about  30  minutes  registered  roughly  500°  F.  at  the  exhaust  exit.  This 
was  applied  through  a  50-foot  flexible  metal  hose.  At  the  exit  of  this 
hose  tests  showed  the  temperature  to  be  about  300°  F. 

1.  One  quart  of  gasoline  was  sprayed  on  a  tree  trunk  to  a  height  of 
6  feet  and  ignited  into  a  roaring  flame.  Careful  application  of  the 
exhaust  gas  extinguished  the  flame  in  about  12  seconds. 

2.  One  quart  of  gasoline  Avas  splashed  on  the  outer  wall  of  a  garage 
and  ignited.  The  roaring  flame  was  extinguished  in  about  18  seconds 
by  application  of  the  exhaust  gas. 

3.  A  teacup  of  gasoline  was  poured  into  a  12-quart  bucket  and 
ignited.    The  flames  were  smothered  by  the  exhaust  gas  in  4  seconds. 

4.  One-half  gallon  of  gasoline  was  sprinkled  on  a  10-foot  square 
surface  of  hard  clay  soil  and  ignited.  The  flames  on  the  full  ai'ea 
were  extinguished  by  the  exhaust  gas  in  about  20  seconds. 

5.  An  actively  burning  fire  in  a  pile  of  kindling  wood  2  feet  in 
diameter  was  extinguished  by  the  exhaust  gas  in  about  35  seconds. 

6.  A  line  of  fire  in  dry  oak  leaves  on  a  forest  floor  was  extinguished 
by  the  exhaust  gas  at  a  speed  of  a  slow  walk. 

7.  A  line  of  fire  burning  in  5-inch  dry  grass  was  extinguished  by  the 
exhaust  at  a  speed  of  a  slow  walk. 

8.  A  cup  of  gasoline  was  s])rinkled  on  the  auto  engine  and  ignited. 
The  exhaust  gas  extinguished  this  engine  fire  in  a  few  seconds. 
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9.  The  exhaust  gas  was  applied  to  a  large  bonfire  with  only  little 
ctt'ect.  Flames  in  limited  sections  were  extinguished,  but  following 
I  he  application  of  the  hot  exhaust  gas  the  flammable  gases  from  the 
w  ood  mass  were  repeatedly  ignited  by  the  heat  from  neai'by  hot  coals. 
The  method  therefore  would  fail  in  heavy  fuel  hecause  the  hot  gases 
do  not  reduce  the  temperature  of  the  fuel  heloto  its  kindling  point. 

Thus  we  have  some  evidence  that  hot  exhaust  gas  undiluted  with  air, 
or  diluted  with  that  amount  of  cold  air  which  will  limit  the  oxygen 
content  of  the  mixture  to  a  point  below  that  required  to  readily  sup- 
port burning  (about  11  percent),  has  a  smothering  effect  that  will  con- 
trol fii'e  in  some  light  flash  fuels.  There  is  needed,  liowever,  a  feasible 
method  of  cooling  the  exhaust  gas,  without  increasing  the  oxygen  con- 
tent beyond  the  tolerable  point,  to  give  it  greater  control  effect  on  hot 
fire  in  heavier  fuels.  Several  methods  have  presented  themselves,  in- 
cluding injected  water  spray  as  a  cooling  agent.  This  will  also  serve 
to  reduce  the  temperature  of  the  fuel  below  its  kindling  point. 

What  could  be  done  with  an  adequate  supply  of  coolec^  exhaust  gas 
and  water  vapor  produced  at  the  fire  location  from  a  few  gallons  of 
liquid  fuel  and  water  from  a  baby  jet  engine  is  still  a  question.  Such 
engines  having  about  20  pounds  thrust  have  just  become  available.  A 
few  field  men  are  becoming  interested  in  tlie  possibilities  of  this  com- 
bination and  have  proposed  experimental  trials. 


Carrying  Fire  Canteens. — We  h.ave  all  experienced  or  ohserved  the  awkward- 
ness of  fire  fighters  trying  to  work  and  carry  a  1-gallon  canteen  at  the  same  time. 
Three  systems  of  handling  canteens  are  used  : 

a.  They  lay  the  canteens  down  and  work,  then  come  back  and  pick  them  up 
or  forget  them. 

b.  Hang  them  over  their  shoulders  and  wrestle  with  them. 

c.  Carry  them  on  their  backs  by  using  a  double  sling  for  their  shoulders. 
Many  straps  are  too  short  for  this  .system.  As  tlie  fire  fighters  work  the  straps 
work  down  ;  or,  if  they  don't,  are  too  tight  and  cut  beneath  the  arms. 

It  is  recognized  that  the  liigh  nuisance  effect  of  any  piece  of  personal  equip- 
ment is  a  great  detractor  from  efficiency. 

Suggested  solution — rivet  either  canvas  or  leather  straps  to  the  flat  side  of 
the  canteen  covering  and  run  a  belt  through  them.  The  canteen  theu  fits  snugly 
in  the  small  of  the  back  and  out  of  the  way.  I  once  used  an  Army  cartridge 
belt  to  good  effect.  I  have  tried  this  system  and  it  really  works  well. — Neal 
M.  R.\HM,  Siii)ervif!or,  Inyo  Ntitional  Forest. 


AN  ARMY  BRUSH  TRUCK  FOR  FOREST  FIRES 


Charles  D.  Sutton 
General  Foreman^  Lincoln  National  Forest 

The  need  of  a  truck  equipped  with  tank  and  pump  for  fire  suppres- 
sion had  been  evident  on  the  Lincohi  National  Forest  for  several  years 
but  lack  of  funds  prohibited  the  purchase  of  such  equipment.  A  very 
satisfactory  unit  was  finally  purchased  for  $1,000  from  surplus  Army 
equipment  at  the  Hollomon  Air  Base  near  Alamogordo,  N.  Mex. 

This  unit?  consists  of  a  780-gallon  tank  and  American  Marsh  F-lOO 
pump  mounted  on  a  K-5  International  truck.  It  had  been  built  in 
the  shop  of  the  post  engineer  at  the  air  base  for  use  in  a  range  camp 
and  required  very  few  changes  to  adapt  it  for  use  in  suppressing  forest 
fires. 


The  pump  is  mounted  on  the  front  of  the  truck  and  driven  by  the 
truck  engine.  A  throttle,  clutch,  and  control  valves  are  so  arranged 
that  the  operator  can  stand  in  front  of  the  truck  and  o])erate  the  unit. 
The  pump  is  so  connected  that  water  can  be  pumped  from  the  tank  or 
from  a  stream  or  sump  into  the  tank  or  directly  into  the  discharge 
lines.  All  pipes  and  connections  are  2-inch,  and  gate  valves  are  so 
arranged  that  the  operator  has  complete  conti'ol  fi'om  one  position. 

The  suction  line  consists  of  two  lO-foot  lengths  of  -l-incli  suction  hose 
and  strainer,  and  a  2-inch  discharge  line  extends  to  rear  of  truck.  A 
li/>-inch  Siamese  connection  on  discharge  line  and  a  lV2-inch  discliarge 
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connection  on  the  pump  make  it  possible  to  operate  one,  two,  or  three 
lines  sinniltaneously  should  they  be  desired.  A  vacuum  primer 
mounted  on  the  pump  assui'cs  iunuediate  suction  when  pumpino-  from  a 
stream  or  sumjj.  The  dischar<fe  line  fi'om  tlie  pump  is  equipped  with 
a  14-inch  hose  to  the  radiator  to  aid  in  coolin<!;  the  engine  while  pump- 
ing or  going  up  steep  grades  when  the  engine  would  normally  over- 
heat. 

In  addition  to  the  tank  and  pump  the  track  has  a  box  constructed  on 
the  rear  of  each  side  platform  and  200  feet  of  hose  is  folded  in  each 
box  making  it  possible  to  lay  400  feet  of  hose  in  the  shortest  possible 
lime.  Additional  hose  is  carried  on  the  truck  in  pack  sacks.  Two 
^y^-^fiixUou  carbon-tetrachloridc  and  three  ^i/-;  gallon  soda-acid  fire 
extinguishers  are  mounted  on  the  rear  and  side  platforms  and  have 
proven  (piite  successful  in  suppressing  small  fires.  In  addition  to  the 
extinguishers,  axes,  shovels,  electric  lanterns,  and  other  items  are  car- 
ried on  the  truck.  Two  si)ot  lights  and  a  flood  light  mounted  on  the 
truck  and  tank  are  of  much  value  at  night.  Spanner  and  pipe 
wrenches  and  small  tools  are  carried  in  the  truck  making  it  possible  to 
connect  hose  (|uickly  and  to  make  minor  re])aii's  and  adjustments. 

After  experimenting  with  different  nozzles  it  was  fountl  necessary  to 
have  both  straight  stream  and  fog  nozzles  with  the  truck  and  both  types 
have  proven  quite  satisfactory  on  difTerent  type  fires.  It  is  possible 
to  fill  the  T80-gallon  tank  in  approximately  2  minutes  pumping  time 
and  to  discharge  the  780-gallon  tank  through  two  lVl>-inch  hose  with 
straight  stream  nozzles  in  5  to  (>  minutes.  Very  unusual  conditions 
would  exist  when  water  would  be  discharged  at  this  rate.  Normally 
fog  nozzles  are  used  and  rate  of  discharge  is  held  to  the  mininunn  for 
controlling  the  fire.  I'he  working  pressure  varies  from  !S0  pounds  to 
l.")!)  j)oun(ls  depending  upon  conditions  and  is  controlled  by  the  operator 
using  the  hand  throttle  on  front  of  truck. 

The  first  time  this  piece  of  equii)ment  was  used  it  made  it  possible 
to  save  a  sawmill  and  planing  mill.  The  shavings  pile  between  mill 
and  planer  was  on  fire  when  the  truck  arrived.  The  water  in  the  tank 
was  sufficient  to  knock  the  flames  down  and  prevent  spread  of  the  fire 
until  water  was  turned  into  a  nearby  iri'igation  ditch.  Water  was 
then  pum])ed  from  the  ditch  directly  into  the  shavings  pile  aiul  the 
fire  completely  extinguished.  Since  that  time  the  tank  truck  has  been 
used  successfully  on  many  fires  in  the  recreational  and  summer  resort 
area  where  it  is  maintained  during  the  peak  of  the  fire  season  and  has 
l)aid  for  itself  many  times  in  pr()})erty  saved  and  forest  fire  suppression. 

After  2  years  of  operation  we  wonder  how  the  situation  in  this  area 
was  controlled  without  this  piece  of  efficient  and  effective  fire-suppres- 
sion equipment. 
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SURVEYING  FOREST  SERVICE  COMMUNICATION 

NEEDS 


K.  W.  McNasser 

Forester^  Jefferson  National  Forest 

As  this  country  developed,  the  communication  facilities  expanded 
to  meet  the  greatly  increased  demands.  Messenger  type  communica- 
tion was  rapidly  supplanted  by  the  telephone  and  telegraph,  and  the 
Nation  became  increasingly  dependent  on  them  for  exchanging  infor- 
mation. 

During  the  first  half  of  this  century  the  scope  of  the  work  of  the 
Forest  Service  called  for  a  dependable  and  rapid  means  of  communica- 
tion. To  protect  and  administer  properly  the  natural  resources  of  the 
national  forests  belonging  to  the  people,  this  agency  spanned  thousands 
of  miles  with  telephone  line.  In  many  areas  the  Forest  Service  systems 
were  the  only  lines  available.  Early  lines  were  primarily  for  protec- 
tion ;  administrative  use  was  incidental.  Routine  administration  could 
ordinarily  depend  upon  slower  communication. 

Gradually,  the  primary  use  of  Service  lines  in  some  parts  of  the 
country  turned  toward  administration;  the  advances  made. in  protec- 
tion having  somewhat  changed  the  picture.  The  Civilian  Conservation 
Corps  and  other  agencies  had  taken  care  of  construction  and  mainte- 
nance during  the  1930's.  When  these  agencies  ceased  to  function,  main- 
tenance became  a  problem.  Just  as  the  demand  brought  about  an 
expansion  in  communication  facilities  so  changing  conditions  called 
for  reduction  in  certain  types  of  communication.  Commercial  com- 
panies have  moved  in  and  are  ready  to  furnish  service  to  areas  hitherto 
without  any  communication  or  dependent  on  Forest  Service  lines. 
The  time  is  here  to  take  careful  stock  of  our  needs  and  determine  just 
what  we  must  retain  and  what  we  should  eliminate.  Lines  that  recent 
communication  plans  for  administrative  units  have  revealed  are  no 
longer  needed  can  be  disposed  of  through  sale,  salvage,  or  cooperative 
agreements  with  other  agencies  or  private  companies. 

The  increased  use  of  more  efficient  radio  communication  has  entered 
very  conspicuously  into  our  plannning.  Miles  of  telephone  wire  and 
poles,  located  on  miles  of  right-of-way,  present  a  real  problem  of 
maintenance  and  cost.  Radio  seems  to  be  one  of  the  means  of  cutting 
down  this  communication  expense.  But  radio  is  no  j^anacea  for  com- 
munication problems.  There  still  remain  sections  where  wire  com- 
munication is  a  necessity. 

Radio,  as  a  rule,  is  not  used  to  reach  individual  warden  crews  in 
rural  areas.  If  commercial  wire  is  not  available,  then  the  Forest  Serv- 
ice may  be  faced  with  the  job  of  handling  this  situation  through  its 
own  system.  Generally  year-round  communication  is  not  an  abso- 
14 


FIRE  CONTROL  NOTES 


15 


lute  necessity  on  Forest  Service  lines  but  when  these  systems  tie  in 
with  commercial  excliang'es  or  otherwise  furnish  an  outlet  for  rural 
areas  something  of  an  obligation  rests  on  the  Forest  Service  to  main- 
tain service. 

Radio  will  often  make  possible  the  abandonment  of  sections  of  line, 
leaving  other  sections  isolated  with  no  connection  to  connuercial  lines 
or  to  Foi'est  Service  head(iuarters.  Radio  conununication  to  a  look- 
out tower  which  also  has  telephone  service  on  the  isolated  section  will 
open  up  the  entire  communication  network  during  the  times  of  the 
year  when  the  system  is  most  needed  for  protection.  Sections  not 
absolutely  needed  present  an  unwarranted  cost  and  cannot  be  justified. 
The  new  type  TF  frequency-modulated  I'adio  designed  for  use  in  look- 
out towers  ai)pears  to  be  dependable  to  the  extent  that  iionjustifiable 
wire  sections  can  now  be  eliminated. 

A  study  showed  that  on  some  units  of  the  Jefferson  National  Forest 
a  reduction  in  telephone  mileage  of  nearly  50  ])ercent  will  be  possible 
in  the  next  couple  of  years  through  conununication  replanning,  com- 
mercial service  can  be  purchased  or  secured  through  agreement,  sec- 
tions can  be  abandoned  and  salvaged  or  sold,  and  radio  can  be  used 
to  fill  in  the  missing  links. 

Cominuiiication  is  }io  less  important  than  heretofore.  The  exchange 
of  })ertinent  infoi'mation  is  a  necessity  on  the  fire  line  and  in  proper 
administration.  However,  we  nuist  survey  the  situation  carefully 
to  determine  just  where  the  needs  exist. 

A  review  of  action  on  going  forest  fires  has  frequently  revealed  that 
communication  between  the  various  sectors  has  been  inadequate — to 
the  end  that  suppression  action  has  suffered.  The  essential  thing 
is  that  communication  be  maintained:  the  type  should  be  that  which 
best  fits  the  situation.  It  iuay  be  foot  messenger,  temporary  wire, 
portable  I'adio,  combination  of  portable  and  fixed  station  or  mobile 
radio.  Adequate  communication  will  tend  to  prevent  the  confusion, 
and  sometimes  disaster,  that  results  from  a  lack  of  knowledge  of  facts. 

The  type  SF  handy-talkie  radio  is  probably  the  quickest  means  of 
establishing  communication  on  a  fire.  Several  of  these  sets  v/ill  tie 
in  the  fire  sectors  with  the  fire  boss.  Type  SF  radio  direct  to  a  look- 
out tower  having  a  type  TF  with  its  repeater  will  often  give  rapid 
and  accurate  data  to  the  dispatcher.  Sometimes,  it  may  be  more  ef- 
fective to  clear  messages  from  the  fire  line  through  a  fire  base  radio 
which  may  be  a  mobile  type  KF  installed  in  the  ranger's  or  fire  as- 
sistant's vehicle.  The  Jefferson  National  Forest  used  FM  radio,  types 
TF,  SF,  KF,  and  UF,  during  the  spring  fire  season  of  1949.  In  actual 
operation  this  equipment  functioned  up  to  or  better  than  our 
expectations. 

VM  radio  is  another  link  in  our  conununication  chain,  and  it  may 
make  possible  the  elimination  of  less  effective  and  more-expensive-to- 
maintain  sections.  This  improved  radio  is  certainly  a  reason  for  us 
to  carefully  scrutinize  our  communication  set-up. 
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PROTECTIVE  CASE  AND  JOINTED  ANTENNA  FOR  FM 
HANDIE-TALKIE  RADIO 


W.  S.  Davis 
Forester,  Region  2,  U.  S.  Forest  Service 

The  Rocky  Mountain  Region  recently  made  a  test  purchase  of  a 
small  number  of  Motorola  FM  handie-talkie  radios,  intended  as  a 
means  of  communication  with  radio-equipped  fire  lookouts  by  rangers 
on  trips  in  remote  areas  during  periods  of  critical  fire  danger. 

In  its  commercial  version,  the  thin  aluminum  case  and  exposed  hand 
set,  antenna  base,  and  switch  of  the  radio  did  not  seem  to  offer  the  set 
sufficient  protection  for  rough  usage  on  pack  trips,  surveys,  timber 
sale  work,  etc.    Therefore,  a  protective  carrying  case  was  devised. 


Cases  were  made  by  a  saddlery  shop  in  Denver  at  a  cost  of  $22.50 
each.  Considering  the  purchase  j^rice  of  the  radio,  this  is  cheap  pro- 
tection. Each  case  is  made  of  double  saddle-stitched  leather,  with 
inside  measurements  of  by  10l^  by  121/2  inches.  The  carrying 
strap,  with  which  the  radio  comes  equipped,  snaps  into  loops  on  the 
side  of  the  leather  case.  The  radio  fits  snugly  in  this  container  and 
is  operated  in  place ;  removal  is  necessary  only  for  maintenance  or  for 
the  replacement  of  batteries. 

The  one-piece  tapered  steel  rod  antenna  furnished  with  the  handie- 
talkie  could  not  be  made  to  fit  in  the  carrying  case,  so  a  substitute 
had  to  be  devised.  The  screw  socket  was  fastened  to  a  jointed  alumi- 
num rifle  cleaning  rod,  which  was  then  cut  to  the  length  required  by 
the  transmitting  frequency.  The  disassembled  antenna  sections  are 
carried  in  a  linen  holster  held  in  place  by  two  leather  snaps  under  the 
lid  when  the  case  is  closed. 

The  complete  case  adds  litte  bulk  to  the  compact  radio,  and  affords 
ample  protection  under  practically  all  ti^avel  conditions. 
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GAS  CAN  HOLDER  FOR  PORTABLE  PUMPS 


Edward  Ritter 

Forester^  Region  7,  V.  S.  Forest  Service 

How  often  have  you,  as  a  portable  pump  operator,  looked  for  a  limb, 
tree,  post,  or  pole  to  hang  the  gasoline  tank  on,  and  found  nothing 
suitable  at  the  critical  moment?  Well,  here  is  how  Horace  Remick, 
a  warden  for  the  State  of  Maine,  at  Ellsworth  (near  Bar  Harbor) 
solved  the  problem.  His  oval  holder  may  not  be  an  entirely  new  inno- 
vation but  its  design,  I  understand,  is  original. 


A  piece  of  i/j-ii^ch  galvanized  water  pipe.  23  inches  in  length,  is 
gound  down  and  tapered  to  fit  snugly  but  easily  into  a  %-inch  pipe 
nipple.  The  %-incli  pipe  nipple,  4  inches  in  length,  is  fitted  into  a 
314-inch  pipe  flange.  The  flange  is  attached  to  an  oval  wooden  base  by 
four  wood  screws. 

This  base,  which  is  used  to  support  the  gas  can,  was  made  to  order 
for  a  special  gas  can  in  stock  on  the  district.  Three-quarter  inch  ply- 
wood was  cut  on  an  oval  pattern,  1'2%  inches  the  long  way  by  7% 
inches  across  the  narrow  side.  Tlie  periphery  was  banded  with  a 
piece  of  %-inch  strap  iron,  ly^  inches  in  width,  to  hold  can  in  place. 
A  short  pin  in  the  i/^-inch  pipe  is  fitted  into  a  slot  in  the  %-inch  nipple 
to  prevent  base  from  turning. 

The  upright  piece  of  i/2-i"<^'l^  P'P^  is  held  in  place  near  the  top  by 
a  guide  clamp  attached  to  the  cylinder  head,  rack  or  protection  rail, 
and  its  base  is  inserted  in  a  hole  bored  into  the  carrying  frame,  which 
is  reinforced  by  a  block  of  2  inches  by  4  inches  about  G  inches  long. 

Total  cost  for  materials  would  probably  be  around  $3,  but  salvaged 
materials  or  pieces  of  scrap  may  be  obtained  for  less. 
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REFLECTING  WARNING  SIGNS 


E.  L.  Baxter 

Division  of  Fire  Control.,  Region  5,  U.  S.  Forest  Service 

Fire  crews  working  on  fires  along  busy  highways  have  not  been 
given  adequate  protection  from  fast  moving  vehicles.  This  is  espe- 
cially true  at  night  because  we  have  not  had  effective  signs  to  warn 
the  traveling  public  of  the  danger  ahead. 

Merve  Adams,  central  dispatcher,  Shasta  National  Forest,  suggested 
we  provide  tank  trucks  and  other  vehicles  assigned  to  fire  control 
along  roads  with  warning  signs  that  could  be  placed  on  the  edge  of 
the  roadway  on  both  sides  of  the  fire  area  and  could  be  readily  read 
day  or  night. 


FIRE  CONTROL  NOTES 


19 


His  suggestion  lias  been  accepted,  sncli  a  sign  lias  been  developed  and. 
after  checking  with  numerous  sign  companies,  bids  are  now  circulating 
for  reflecting  warning  signs.  The  size  and  wording  of  the  sign  are 
shown  in  the  diagram.  The  sign  will  be  on  SY2  hard  .051  aluminum. 
The  background  is  to  be  a  bright  I'ed,  the  letters  are  to  be  silver.  The 
entire  sign  will  be  treated  with  reflecting  glass  beads.  This  combina- 
tion, as  j)r()ved  by  nuniei'ous  tests,  gives  a  sign  that  is  easily  reatl  at 
night  bv  fast  moving  motorists.  Of  real  importance  in  such  signs 
is  keeping  the  inunber  of  words  down  to  not  more  than  5  since  the 
driver  of  a  fast  moving  vehicle  can't  pick  up  more  than  this  number 
before  passing  the  sign. 

The  sign  will  be  riveted  to  the  top  bar  of  a  swivel  folding  base  that 
is  made  of  two  i/o-inch  pieces  of  square  bar  steel.  The  bottom  bar  fits 
inside  two  short  feet  at  the  ends  of  the  top  bar  and  the  two  are  joined 
in  the  center  by  a  large  rivet  that  permits  them  to  be  opened  to  form 
a"  +  ".    This  is  sufficient  base  to  hold  the  sign  upright. 

The  advantage  of  this  type  of  sign  base  over  the  oi'tliodox  type  is  that 
two  signs  will  nest  in  a  space  a  little  over  1  inch  thick,  thus  two  signs 
can  be  fitted  almost  anywhere  in  a  truck  in  a  light  wooden  case,  whose, 
over-all  dimensions  are  slightly  larger  than  those  of  the  signs. 


EVOLUTION  OF  FIRE  LINE  PLOW  DESIGN  IN  R-9 


Guerdon  L.  Dimmick 

Equipment  Coordinator^  Division  of  State  <&  Private  Forestry^ 
Region  9,  U.  /S.  Forest  Service 

Two  field  demonstrations  of  equipment  recently  held  in  Missouri 
emj)hasized  the  progress  made  in  fire  line  plow  design  and  prompted 
this  review  of  fire  line  plow  history  as  it  applies  to  Region  9  of  the 
United  States  Forest  Service. 

Prior  to  the  establishment  of  the  Civilian  Conservation  Corps,  fire 
suppression,  and  j)articularly  line  construction,  was  largely  dependent 
on  hand  labor  with  axes,  shovels,  and  back-pack  pumps.  Similarly 
tree  planting,  including  ground  preparation,  was  being  done  largely 
by  hand  labor. 

Walking  agricultural  plows  drawn  by  horses  and  small  agricultural 
tractors  had  been  used  for  years,  but  with  the  advent  of  the  large  CCC 
planting  program  there  was  an  urgent  need,  for  larger  and  better 
plows  to  provide  shallow,  clean,  wide  furrows  for  planting,  and  that 
could  be  easily  moved  between  jobs. 

The  CCC  camp  repair  and  blacksmith  shop  facilities  and  personnel 
afforded  an  opportunity  for  experimental  development  of  suitable 
plows.  In  1934  a  TOO-pound  lister  or  middlebuster  plow  was  designed 
and  produced,  but  soon  proved  to  be  too  light.  A  lai-ger  plow  weigTiing 
approximately  1,500  pounds  was  produced  in  1935.  The  larger  tractors 
of  the  30-hp.  class  and  up  which  this  plow  required  in  turn  presented 
additional  transportation  problems.  Further  study  and  local  experi- 
mentation continued. 

This  study  resulted  in  securing  for  testing  a  Killefer  plow,  made 
by  the  Killefer  Corj).  of  Los  Angeles,  Calif.,  and  successfully  used  as 
a  wheeled  ditcher  plow  in  the  West.  Some  changes  in  the  plow  bot- 
tom were  suggested  by  Mr.  Wagler,  at  that  time  an  equipment  sales 
engineer  of  Milwaukee,  who  had  kept  himself  fully  informed  on  the 
experimental  work  on  plows. 

The  ajjproval  of  this  plow  with  the  "Wagler"  bottom,  and  the  deci- 
sion of  the  United  States  Forest  Service  to  buy  a  quantity  immediately 
posed  a  question  as  to  a  possible  source  of  supply  for  such  a  specialized 
plow.  Numerous  contacts  with  commercial  manufacturers  developed 
a  common  pattern  of  disinterest  due  to  the  limited  market  for  a  spe- 
cially designed  agricultural  plow.  The  Killefer  Co.,  however,  ex- 
pressed their  interest,  and  a  considerable  number  of  Killefer  plows 
known  as  model  77  were  subsequently  built  by  Killefer  as  designed  by 
Mr.  Wagler  and  purchased  by  the  Forest  Service  for  the  Civilian 
Conservation  Corps  program. 

Certain  limitations  in  the  Killefer  plow  were  found  through  experi- 
ence, indicating  that  heavier  plows  and  heavier  tractors  were  essential. 
20 
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Two  years  later  (1938)  the  plans  for  a  radically  new  plow^  came 
Ironi  jNIr.  Wagler's  drafting-  board.  They  included  a  special  design 
in  moldboard  construction  which  furnished  a  marked  improvement 
in  the  type  of  planting  furrow. 

The  plow,  with  a  42-inch  rolling  coulter  encased  in  a  heavy  steel 
housing,  was  designed  without  a  sulky  and  weighed  2,000  pounds. 
Because  of  its  weight  and  noiunobility  it  was  extremely  cumbersome 
and  diflicult  to  handle  when  uncoupled  from  the  tractor;  but  on  fur- 
rowing and  fire  line  construction  it  outi)erformed  all  its  predecssors 


( »i-igiiial  clitcluT  plow  purchased  from  Killefer  in  r.i:;4. 


with  little  or  no  maintenance.  Again  the  Killefer  Corp.  was  the  only 
connnercial  manufacturer  who  would  agree  to  build  this  plow.  It 
subsequently  delivered  57  units  known  as  the  Wagler  fire  line  plow  to 
Region  9. 

The  inactivation  of  the  Civilian  Conservation  Corps  pi-ogram  and 
th.e  advent  of  war  resulted  in  much  of  the  CCC  equipment,  including 
many  tractors,  being  turned  over  to  the  armed  services,  thereby  leaving 
this  latest  plow  as  a  surplus  item  because  of  its  weight  and  lack  of 
mobility. 

The  design  and  production  of  this  type  of  equipment,  drastically 
curtailed  throughout  the  war  years,  has  experienced  a  revival  in  the 
past  2  years.  Neil  LeMay,  Chief  Forest  Ranger  for  Wisconsin,  had 
been  favorably  impressed  by  the  performance  of  the  Wagler  non- 
mobile  plow.    He  acquired  a  nmnber  of  sui-plus  plows,  removed  the 
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moldboai'd  assemblies  from  the  original  plows  and  mounted  them  on 
specially  constructed  sulkies.  The  I'esult  is  considered  to  be  one  of  the 
most  satisfactory  fire  line  plows  built  to  date  for  the  types  of  fuels  and 
ground  conditions  found  in  this  area.  These  units,  used  with  30-hp. 
crawler  tractors,  are  transported  on  two-wheeled  tilt-bed  trailers  and 
constitute  the  State's  best  initial  attack  plow  units. 

During  the  spring  fire  season  of  1947  Mr.  LeMay  was  in  Missouri 
to  study  their  radio  fire  communication  system  and  while  there  had 
an  opportunity  to  participate  in  fire  suppression  work.    After  a  night 


Wagler  model  30A  plow  in  present  use. 

of  back-breaking  and  hand-blistering  work  fighting  fire,  he  stated 
that  he  felt  Wisconsin's  latest  converted  Wagler  plow  would  work  in 
Missouri  and  offered  to  demonstrate  it  b}^  bringing  a  tractor  plow 
unit  to  Missouri  on  a  tilt-bed  trailer. 

As  the  result  of  the  subsequent  request  of  Missouri  State  Forester 
White,  Wisconsin  put  on  a  plow  demonstration  for  State  and  Federal 
representatives  at  Sullivan,  Mo.,  in  the  spring  of  1948.  Wisconsin's 
converted  Wagler  plow  fulfilled  the  expectations  of  the  sponsors  to 
the  satisfaction  of  the  fire  technicians  present. 

The  United  States  Forest  Service  and  Missouri  both  wished  to 
acquire  similar  plows.  The  revival  of  interest  again  presented  the 
familiar  problem  of  where  to  get  this  type  of  plow.  Killefer  Corp. 
had  been  sold  and  the  facilities  of  their  successors  were  closed  to  pro- 
duction of  experimental  models  for  outsiders.  Other  possible  sources 
were  more  restrictive  than  before  the  war.  This  problem  was  solved 
by  the  Wagler  Equipment  Co.  whose  new  factory  at  Pewaukee,  Wis., 
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was  dedicated  to  the  production  of  specially  built  equipment  for  forest 
use  by  National,  State,  and  private  agencies. 

The  first  Wagler  heavy-duty,  mobile  fire  plow  was  produced  in 
1948  and  taken  to  Wisconsin"  State  Fire  Headquarters  at  Tomahawk 
for  a  comparative  test  with  the  Wisconsin  converted  plow  before  a 
group  of  State  and  Federal  fire  technicians.  After  the  test  definite 
suggestions  concerning  possible  inq)rovements  or  changes  were  ob- 
tained fx'om  the  group. 

The  final  approved  model  incorporating  the  suggested  improve- 
ments was  completed  in  November  1948  and  taken  to  Missouri  for 
its  final  demonstration  before  70  State  and  Federal  representatives 
under  carefully  selected  conditions  that  would  thoroughly  develop 
any  possible  limitations. 

The  plow's  performance  won  the  imanimous  approval  of  the  group, 
and  units  were  purchased  by  the  United  States  Forest  Service  and 
the  State  of  Missouri.  The  State  of  Minnesota  was  also  impressed 
by  the  possibilities  of  this  unit  and  has  purchased  15  for  fire  sup- 
pression work  in  that  State. 

Some  of  the  features  that  merited  favorable  comment  at  the  Missouri 
demonstrations  are  as  follows : 

1.  The  trim  appearance,  simplicity  in  design,  and  rugged  construc- 
tion around  a  3-inch  axle  of  unique  design. 

2.  Its  extreme  portability  and  roadability  at  high  speeds  due  to 
its  low  center  of  gravity,  perfect  balance,  automotive  type  wdieels, 
pneumatic  tires,  and  high  speed  axles. 

3.  Its  34-inch  wide  lister  or  middlebuster  type  moklboard  assembly 
equipped  with  easily  replaceable  agricultural  type  shares  and  mold- 
boards  mounted  on  specially  designed  permanent  boards,  heavily 
cross-braced  to  withstand  great  compression  loads. 

4.  The  elimination  of  side  bracing  for  the  brackets  of  the  bronze- 
bushed,  30-inch,  rolling  coulter  which  can  be  adjusted  to  conditions 
of  terrain. 

5.  Tlie  effective  screw  type  depth  adjustment  with  integral  locking 
device  for  adjustments  from  transport  position  to  a  10-inch  plowing 
depth. 

G.  Simple,  sturdy,  well-located,  hand-operated,  hydraulic  lifting 
mechanism. 

7.  Sturdy  tractor  hitch  attached  to  frame  readily  adjustable  to 
various  tractor  drawbar  heights. 

The  Wagler  plow  although  weighing  2,080  pounds  was  transported 
by  passenger  car  with  a  rigid  bumper  hitch  from  Milwaukee,  Wis., 
to  Sullivan,  Mo.,  a  distance  of  497  miles,  at  an  average  rate  of  more 
than  40  miles  per  hour  without  any  difficulty. 

This  high  speed  portability  of  the  fire  line  plow  is  of  particular  in- 
terest to  fire  control  personnel  as  it  permits  a  greater  flexibility  in 
the  use  of  fire  equipment,  especially  where  policy  precludes  the  ex- 
clusive assignment  of  equipment  for  fire  suppression  purposes  as  in 
the  national  forests.  Under  such  a  policy  trucks,  trailers,  and  trac- 
tors would  be  released  for  other  work. 

Further  information  and  specification  will  be  furnished  upon  re- 
quest by  the  Regional  Forester,  United  States  Forest  Service,  Madison 
Building,  Milwaukee  3,  Wis. 


THE  PLUMAS  MACHINERY  TRAILER 


M.  D.  Stowell 
Fire  Control  Staff  Officer^  Plumas  National  Forest 

Experienced  fire  men  know  the  value  of  heavy  bulldozer  equipment 
on  slash,  timber,  and  brush  fires  in  the  West.  It  has  been  estimated 
that  one  D-8  bulldozer,  properly  operated  on  such  fires,  is  e(iuivalent 
to  50  good  men  in  constructing  fire  line. 

This  Forest  has  used  mechanized  equipment  on  fire  line  construc- 
tion for  some  time.  Our  problem  has  been  in  getting  sucli  equipment 
to  fires  in  time  to  be  of  value  in  line  construction.  For  years,  the 
Forest  had  a  light  dozer  and  transport  on  fire  standby  during  the 
fire  season,  but  the  transport  was  slow  and  the  dozer,  because  of 
weight  limitations  of  the  transport,  was  not  large  enough  to  do 
some  of  the  heavy  woi'k  desired  on  fire  line  construction. 

There  are  soine  20  logging  operations  on  this  Forest,  all  of  Avhich 
have  one  or  more  D-7  or  D-8  dozers  or  their  equivalent.  Operators 
are  willing  to  use  tlieir  equipment  on  fires  when  needed,  but  only  a 
few  have  transports. 

It  was  recognized  that  these  logging  operations  had  logging  trucks, 
the  tractor  units  varying  from  1-iO  to  250  horsepower.  These  tractor 
units  are  powerful  enough  to  furnish  motive  power  for  a  trailer 
transport  to  haul  large  dozers. 

There  are  several  commercially  manufactured  machinery  trailers 
on  the  market  but  each  of  them  had  some  drawback  when  tried  for 
hauling  fire  equipment  on  back-country  roads. 


View  (if  ileliiilcd  hookup  on  loi;  liuiik  or  Irnctoi-  iiiiil  of  logging"  truck. 
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A  survey  of  tlio  few  niachiiievy  trailers  in  use  iu  this  area  brought 
to  liglit  a  trailer  (lesi<iiie(l.  built,  and  used  foi-  7  years  by  the  Graeagle 
Lumber  Co.,  Graeagle.  Calif.,  which  seemed  to  Ht  our  needs  more 
closely  than  any  commercial  or  surplus  unit. 

The  main  features  of  this  trailer  are  as  follows : 

1.  It  is  ([uickly  and  easily  attached  to  the  log  bunk  of  the  tractor 

unit  of  a  logging  truck. 

2.  Dozers  can  be  quickly  loaded  and  unloac^ed  on  any  road  with- 

out using  j^laidvs  oi'  a  bank  or  ramp. 

;>.  It  is  ])ossible  to  rent  a  tractor  unit  to  furnish  power  for  the 
trailer  oidy  when  needed,  and  to  get  one  with  sutticient  power 
to  haul  a  D-S  with  dozer  l)lade  and  double  drum  winch  at 
speeds  conunensui'ate  with  I'oad  conditions. 

4.  'I'lie  unit  can  be  maneuvered  like  any  semitrailer  unit. 


A  D-<S  (lo/.tT  hciii^'  liiailcd  mi  iriiilcr  from  n  Icv'el  sil(>.  Soinc  lilnckiiij;  is  iit'ct's- 
sary  to  raise  blade  and  tracks  to  start  up  rauii).  A  folding  metal  ramp  is  being 
fabricated  to  replace  blocks. 


It  was  decided  to  build  a  similar  trailer  unit  as  an  experiment  to 
answer  the  need  for  a  trailer-transport  and  to  dispense  with  the 
standby  dozer  and  costly  transport.  Accurate  costs  were  kept  on 
the  construction  of  this  trailer  to  determine  the  feasibility  of  con- 
structing others  to  replace  standby  transi)orts  in  areas  where  logging 
ti'ucks  and  dozers  are  available  thiough  ])rivate  concerns  but  trans- 
])orts  ai'e  not. 

Bids  were  let  for  a  I  riiiiiiioii  type,  diial-axled,  S-wheel  logging  trailer 
under  geai',  with  a  conservative  loadiii"  potential  <;f  poinuls 
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for  each  axle.  The  unit  purchased  was  equipped  with  air  brakes, 
10.00  X  20  wheels,  coil  spring  suspension,  and  cost  $1,828.69  delivered. 

Steel  I  beams  and  chamiels,  plates,  welding  rod,  etc.,  on  bid  cost 
$579.84.  Twelve-ply  tires,  tubes,  clearance  lights  and  air  brake  con- 
trols cost  an  additional  $608.62.  Labor  for  25  man-days  cost  $314.50, 
making  the  total  cost  to  the  Forest  for  this  trailer  $3,331.65.  This 
amounted  to  approximately  2-years'  rental  cost  for  the  standby  dozer 
and  transport.  It  is  estimated  that  the  trailer  will  be  serviceable  for 
at  least  10  years  with  very  little  maintenance.  Over  that  period  there 
will  be  a  considerable  saving  of  public  funds. 


Side  view  of  truck  and  trailer  with  D-8  dozer  in  final  loaded  position. 

The  trailer  was  constructed  in  our  forest  shops  by  Welder  E.  J. 
Kessler  in  1948.  Equipment  for  such  construction  was  inadequate, 
but  through  the  interest  and  ingenuity  of  Welder  Kessler  the  unit  was 
constructed  in  a  minimum  of  time. 

Initial  tests  on  highway  hauling  were  made  in  the  spring  of  1949. 
A  140-horsepower  logging  truck  tractor  unit  was  used  for  motive 
power  and  the  pay  load  was  a  28-ton  D-8  with  dozer  blade  and  winch. 
This  load  was  hauled  12  miles.  The  unit  traveled  up  T-percent  grades 
at  8  m.  J),  h.,  on  the  level  at  15  to  20  m.  p.  h.,  and  down  grades  at  safe 
speeds  of  up  to  28  m.  p.  h.  with  this  load.  The  dozer  rode  well,  the 
trailer  tracked  and  handled  perfectly,  and  the  moving  operation  was 
carried  on  in  a  minimum  of  time.  Loading  the  trailer  on  the  tractor 
unit  requires  about  15  minutes.  Loading  the  dozer  and  securing  it 
with  blocks  and  load  binders  requires  15  to  20  minutes  and  unloading 
about  10  minutes.  When  the  trailer  is  empty  the  truck  travels  at 
40  m.  p.  h.  on  standard  highwa3's. 

The  entire  trailer  is  33  feet  long,  the  bed  is  53  inches  high  and  96 
inches  Avide.    It  weighs  aj)proximately  12,500  pounds. 

This  trailer  is  one  of  several  that  could  function  in  the  capacity  in- 
tended. It  is  not  recommended  that  these  trailers  be  built  in  a  forest 
shop  as  the  steel  used  in  its  construction  is  too  heavy  to  be  handled  by 
the  light  equipment  usually  available. 


OLIVER  TRACTOR-TANKER-PLOW  UNIT 


EiNAE  E.  Aamodt 

Engineer,  Roscommon  Equipment  Development  Center,  Region  9, 
U.  S.  Forest  Service 

A  new  fire-figliting  tool,  a  tractor-tanker-plow  unit  which  is  almost 
in  a  class  by  itself,  has  been  developed  around  a  new  H.  G.  Oliver 
tractor.  The  initial  demonstrations  and  tests  of  this  unit  proved  it  to 
be  very  satisfactory.  The  tractor  is  equipped  with  two  45-oallon  tanks, 
a  Porto  pump  with  chain  drive  from  the  main  drive  shaft  and  a  hand- 
operated  clutch  to  engage  the  pump  unit,  a  hydraulic  lift  control  unit 
and  stubby  plow,  a  pusher  bumper,  and  a  nozzle  gun  support.  It  is 
lightweight  (about  5,400  pounds  loaded  with  water)  and  can  be  hauled 
easily  on  stake  trucks  or  a  light  E-8  tilt-top  trailer.  It  is  fast  on 
easy,  open  going ;  and  in  heavy  going  it  can  build  a  good  line  under 
almost  any  condition.  Its  small  size  permits  getting  around  and 
through  places  where  larger  plow  units  have  trouble.  There  is  no  lost 
time  due  to  hang  ups,  and  under  the  toughest  conditions  the  plow  does 
not  clog  up.  The  unit  can  be  used  for  mop-up  with  the  tanker  or  as  a 
stationary  pump  using  fi/o-inch  hose. 

The  pusher  bumper,  a  hydraulic-controlled  short-width  dozer,  is 
very  useful  in  mop-up,  and  to  clear  out  logs  and  slash  or  debris  in  line 
construction.  The  hydraulic  control  unit  on  the  plow  is  also  a  decided 
advantage  and  imiirovement.  The  plow  can' be  (juicklY  raised  or  low- 
ered while  the  tractor  is  standing  or  in  motion.    It  is  possible  to  put 


Tractor-tanker-plow  unit,  showing  water  tank  over  crawler  track,  nozzle  gun  on 
swivel  support,  and  hydraulic-controlled  bumper  dozer. 
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800  to  1,000  pounds  pressure  on  the  plow,  in  fact  enough  to  raise  the 
rear  end  of  the  tractor  off'  the  ground.  The  dozer  and  plow  can  be 
raised  or  lowered  together  or  each  unit  operated  independently.  The 
plow  is  a  standard  straight  coulter  stubby  plow  with  standard  14-inch 
plow  bottoms  and  a  reinforced  hitch.  A  heavy  spring  loading  arrange- 
ment is  used  on  the  plow  to  alloAv  it  to  slide  over  large  rocks  or  stumps 
to  prevent  damage  to  the  ploAv.   The  dowuAvard  pressure  on  the  plow 


Tr;ict(ii'-tMiik(M--iiliiw  iiiiii  witli  a  liydraulic-cdiitrolleil  pldw  in  opiM-alion. 


is  through  this  spring  and  the  pressure  can  be  varied  instantly  hy 
maniiDulation  of  the  hydraulic  control  lever. 

Two  water  tanks,  each  of  JrS-gallon  cai)acity,  are  mounted  directly 
to  each  crawler  track.  There  are  advantages  in  mounting  the  tanks 
to  the  tracks  rather  than  to  the  frame  of  the  tractors.  The  cost  of  this 
mounting  is  less  and  the  work  required  is  also  less.  Overload  springs 
are  not  required,  the  watt'r  weight  is  distributed  equally  to  each  track 
which  gives  better  traction.  The  tanks  are  mounted  low  and  close 
to  the  tracks,  which  is  important  from  a  safety  standpoint  when  the 
unit  is  traversing  steep  hillsides  and  slopes.  A  flexible  liose  from 
each  tank  is  run  through  a  slotted  hole  in  each  fender  to  the  pumxD 
unit  which  is  located  in  the  center  of  the  tractor  above  tlie  transmission 
and  just  ahead  of  the  operator.  The  tanks  are  constructed  of  Ki-gauge 
sheet  iron  and  are  v\'elded  over  a  I/4  by  1  by  1-inch  angle  iron  frame 
into  a  one-piece  unit.  They  are  heavily  coated  with  Neutral,  and  have 
removable  covers  and  filter  caps.   By  removing  the  covers  the  tanks 
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r;iii  l)e  cleaned  out  or  coated  a<iain  with  Neutral.  The  tanks  and 
inountin<2,s  showed  no  weaknesses  after  vigorous  tests. 

The  bronze  case  model  Porto  ])unip  has  rubber  impellers  and  can 
pump  dirty  and  iinuldy  water  witlunit  damage.  The  pump  runs  at 
t  he  same  speed  as  the  engine  and  is  driven  by  a  simple  roller  chain  drive 
(ifF  the  rear  of  the  clutch  housing.  A  jaw  type  clutch  is  used  to  engage 
the  ])um|).  and  the  handle  is  within  easy  reach  of  the  operator.  An 
;i(ljustal)le  watei'-i)i'essure  by-pass  valve  is  also  located  withiii  easy 
icach  of  the  opei'ator.  Pressures  can  be  varied  up  to  '2-20  pounds.  An 
operating  j)ressure  of  about  lot)  pounds  was  found  to  give  the  best 
results  with  a  Hardie  gun  nozzle,  using  a  10/()-t-inch  tip  and  discharg- 
ing about  8  gallons  per  minute.  The  tractor  carries  suction  hose  and 
strainer  mounted  in  clips,  and  these  can  be  easily  and  quickly  removed 
or  I'eplaced.  The  ti'actor  can  be  driven  to  a  nearby  source  of  watei-  for 
refilling  the  taidvs.  The  Hardie  nozzle  is  mounted  on  a  two-way  swivel 
so  tlie  gun  can  be  dii'ected  in  any  dii'ection  oi'  locked  in  any  position. 
The  gun  can  be  easily  detached  from  the  holder.  On  the  swivel,  the 
gun  can  be  handled  with  one  hand  and  it  remains  fixed  in  any  position 
as  soon  as  the  <)])erator  lets  go.  This  allows  the  o]:)erator  time  to  manage 
the  other  controls  and  to  steer  the  tractor.  On  initial  attack  the  water 
is  primai-ily  used  to  knock  down  the  hot  spots. 


HOSE  WASHING  AND  DRYING  RACK 


Neil  LeMay 

Chief  Forest  Ranger^  Wisconsin  Conservation  Department 

An  effective  and  durable  steel  rack  for  washing  and  drying  hose 
has  been  in  use  at  the  Rhinelander  Ranger  Station. 

The  rack  is  constructed  of  2-inch  galvanized  pipe  and  has  over-all 
dimensions  of  60  by  6  feet,  with  a  slope  of  2  feet  in  the  total  length. 
The  uprights  may  be  bent  at  an  angle  of  2°  to  accommodate  the  sloj^e. 
However,  the  Rhinelander  rack  has  regular  T's  on  the  side  connec- 
tions and  the  u]ii"ights  are  welded  to  the  T's  at  a  2°  angle. 


Hose  washing  and  drying  rack  with  rewind  trough  and  portable  hose  winder, 
at  Rhinelander  Ranger  Station,  Rhinelander,  Wis. 

The  galvanized  wire  mesh  covei-ing  the  rack  is  warped  over  the 
edge  of  the  frame  and  fastened  by  using  No.  9  wire,  1-foot  spacing, 
and  then  twisting  xip  the  wire  to  pull  the  mesh  into  a  taut  position. 
The  end  sections  have  such  wiring  in  both  directions  to  hold  both 
the  ends  and  sides  of  the  Avire  mesh.  There  is  some  sag  but  not 
sufficient  to  warrant  tui-nbuckles. 

The  rewind  ti-ough  is  a  more  recent  addition  to  the  rack  and  is 
made  of  sections  of  two  pieces  of  3-  by  %2-inch  angle  iron  bolted 
together  and  supported  by  2-  by  14-inch  brackets  bolted  to  the 
uprights. 

One  of  our  standard  portable  hose  winders  has  been  fastened  to  the 
end  of  the  drying  rack  opposite  the  rewind  trougli,  and  it  has  been 
found  to  be  a  quick  and  effective  means  of  rewinding  the  hose  after 
it  has  been  washed  and  dried.    The  plan  of  this  winder  shows  the 
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sharpened  foot  only  814  inches  long;  this  Ijase  has  been  lengthened 
for  attachment  to  the  rack. 

The  steel  rack  with  its  concrete  footings  has  proved  extremely  dur- 
able and  the  wire  mesh  has  facilitated  rapid  drying  of  the  hose. 
Wooden  structures  ai"e  bulkier  and  ai'e  in  constant  need  of  painting 
and  repair. 


Portable  hose  winder. 


CORRECTING  LOAD  DISTRIBUTION  ON  TANK  AND 
CREW  TRUCKS 


DeWi'it  Nelson 

State  Fore!^tci\  California  Division  of  Fore>^tnj 

The  California  Division  of  Forestry,  like  most  other  suppressioii 
organizations,  has  always  experienced  difSculty  in  maintaining  projDer 
load  distribution  on  combination  tank  and  crew  trucks.  To  a  large 
degree  this  is  due  to  our  policy  of  carrjang  personnel  at  the  rear  of 
the  truck,  thus  throwing  the  water  and  pump  weight  toAvard  the  front 
axle. 


Position  of  tank  installations  for  combination  tank  and  crew  truck. 


We  believe  that  Ave  haA'e  OA^ercome  this  problem  to  a  satisfactory 
degree  by  adopting  the  use  of  a  rear  tank  suspended  from  the  frame 
back  of  the  rear  axle.  For  our  particular  designed  truck  we  are 
using  a  tank  with  a  capacity  of  53  gallons,  constructed  of  %6-incli 
IDlate  with  cross  baffles  and  coA'er  of  10-gage  iron.  The  imit  is  12 
inches  deep  at  the  front,  6  inches  at  the  rear,  38  inches  long  and  36 
inches  Avide.  There  are  two  i/^-  by  2-inch  pieces  of  flat  iron  Aveldecl 
full  heiglit  of  tank  on  each  side,  -t  inches  from  each  end;  these  brackets 
extend  above  the  tank  to  the  height  of  the  frame  to  Avhich  they  are 
bolted  Avith  2%-inch  bolts  in  each  carrier.  The  entire  completed  unit 
is  hot-dip  galvanized  befoi'e  being  installed. 
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Water  is  Hup])lie(l  by  gravity  from  main  tank  by  means  of  a  pipe 
cine-half  inch  lar<>-er  in  diameter  than  the  filler  line  from  the  pump 
(lischai'ge  into  the  main  tank.  The  suction  line  from  the  lower  tank 
to  the  pum[)  is  I'eaiilated  ad-ordinji:  to  the  capacity  of  the  jnimp.  We 
also  have  an  air  vent  from  the  rear  tank  back  into  the  main  tank. 

The  taidv  is  installed  lU  inches  back  of  the  dili'erential  centei'  line 
and  has  a  <rround  clearance  of  inches  at  that  point  against  91/2 

niches  at  the  ditt'erential ;  the  least  clearance  of  the  tank  is  at  the 
extreme  rear  where  it  is  42  percent  of  the  ove-rhang. 

The  total  weight  of  this  unit  is  9,850  pounds  without  ])ersonnel, 
M'ith  a  weight  distribution  of  OS  ))ercent  on  rear  axle  and  ;>2  percent  on 
front;  with  a  full  complement  of  eight  men.  the  load  distribution  is 
76  jjercent  rear  and  24  |)ercent  fiont. 

The  drawing  illusti'ates  the  general  anangement  of  the  last  G8 
units  we  put  in  service  during  the  past  fire  season. 


CONVERTING  A  STANDARD  JEEP  INTO  A  MOBILE 
FOREST  FIRE  FIGHTING  UNIT 


D.  A.  Anderson  and  E.  F.  Evans  ^ 

This  article  briefly  describes  the  result  of  the  pioueeriog  work  of  the  State 
of  Texas  in  developing  the  jeep  and  accessories  for  fire  suppression  work.  Fiu'- 
ther  development  is  now  being  sponsored  by  the  Lake  States  and  Region  9  of  the 
United  States  Forest  Service  with  the  objective  of  perfecting  well-balanced  and 
standardized  outfits  that  can  be  mass  produced  at  lower  cost.  Principal  manu- 
facturers of  the  vehicle  and  accessories  are  cooperating  in  this  project. — Ed. 

A  standard  jeep  requires  a  number  of  modifications  to  convert  it  into 
a  forest  fire  fighting  unit.  Much  of  this  transformation  is  for  the 
primary  purpose  of  reinforcing  the  body  and  chassis  to  withstand  the 
heavy  duty  required  on  the  fire  line.  The  factory-equipped  jeep  filled 
with  gasoline  and  oil  weighs  2,220  pounds.  A  jeep  forest  fire  fighting 
unit,  as  modified  by  the  Texas  Forest  Service,  weighs  approximately 
3,550  pounds  and  costs  approximately  $2,899  as  indicated  in  the  fol- 


lowing tabulations. 

Weight  in 
pounds 

Jeep,  factory  equipped  with  full  tank  of  gas  and  oil  2,  220 

Shop-built  plow  and  mountings   300 

Extra  tools  ^   25 

Radio,  accessories,  and  radio  box  (estimated)   100 

Steel  top   268 

Lift   152 

Winch  -   152 

Front  grill,  front  and  rear  bumpers,  frame  reinforcement,  and  miscel- 
laneous  :  -  333 


Total  3,550 

Estimated  cost 

Singh  units  In  quantity 

Jeeps,  less  tops,  with  dual  adapters,  tires,  and  wheels  for        {dollars)  (dollars) 

placing  dual  wheels  on  jeeps  (one  unit) ;  tire  size  700  x  1  5-         1,  445  1,  245 

Special  design  body  unit,  13-  to  18-gage  metal                            150  120 

Special  design  plow,  grills,  belly  plate,  and  painting                     125  90 

Coulter,  18-inch,  rolling                                                              9  9 

Koenig  winch                                                                         250  225 

Farm-Aid  lift  with  "Power  Pack"  hydraulic  mechanism.            250  225 

Radio,  FM,  250-watt,  transmitter  and  receiver                           575  450 

Metal  special  design  radio  box                                                   25  23 

Back-pack  fire  pump,  5-gallon,  complete  '            25  23 

Special  design  backfire  torch                                                      15  10 

Miscellaneous  extra  repair  tools,  including  wrenches,  etc.             30  25 


Total   2, 899  2, 445 


^Respectively,  Head,  Research  and  Education  Department,  and  Acting  Chief, 
Education  Section,  Texas  Forest  Service,  A.  &  M.  College  System,  College  Station, 
Tex. 
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Body. — The  canvas  top  is  replaced  with  a  16-gage  metal  top.  Sup- 
porting this  metal  top  is  a  frame  made  of  1-inch  angle  iron  three- 
sixteenths  inch  thick.  Stiflfeners  made  of  16-gage  metal  extend  the 
full  length  of  the  toj)  on  the  interior  side.  Three  metal  datum  holders 
are  built  into  the  roof  near  the  driver's  seat  and  a  tool  box  is  built  at 
the  right  rear.   Canvas  doors  are  used  on  each  side  of  the  jeep. 

Protection  of  undercarriage. — Protection  for  the  lower  side  of  the 
jeep  is  afforded  by  three  belly  plates.  One  plate,  of  metal  one-fourth 
inch  thick,  extends  from  the  front  bumper  to  the  radius  rods.  One 
additional  small  plate  of  12-gage  metal  protects  the  speedometer 
housing.  Another  small  i)late  of  the  same  material  protects  the  emer- 
gency brake  drums.  Fenders  are  reinforced  with  flat  iron  one-fourth 
inch  thick  by  1  inch  wide. 

Front  grill. — A  front  grill,  made  from  pieces  of  flat  iron  three- 
eighths  inch  thick  by  1  inch  wide,  protects  the  radiator  and  engine 
on  the  fire  line.  The  grill  has,  at  each  end,  a  slanting  flat  iron  brace 
of  the  same  dimensions.  This  type  of  grill  and  the  type  made  of 
%-inch  black  iron  pipe  are  used  on  Texas  Forest  Service  jeep  units. 
The  grill  is  welded  to  an  auxiliary  front  bumper  whicli  consists  of  a 
214-inch  black  pipe.    This  adapted  bumper  extends  slightly  beyond 


Texas  Forest  Service  fire  fighting  jeep  showing  protective  grill  and  winch. 
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the  outer  edge  of  the  wheels  to  give  added  protection  to  the  tires.  The 
tubular  bumper  is  attached  to  two  pieces  of  flat  iron  which  are  bolted 
to  the  original  bumper  near  its  end.  There  are  two  rear  bumpers 
constructed  from  pieces  of  metal  4  inches  Avide  by  one-half  inch  thick. 

The  front  end  of  the  frame  is  reinforced  with  an  L-shaped  metal 
member  extending  from  the  bumper  to  the  i^ear  of  the  front  shock 
absorber.  This  reinforcing  member  is  bolted  at  front  and  rear  and 
welded  every  other  inch.  Weight  of  the  front  grill,  front  and  rear 
bunajDers,  and  frame  reinforcement  is  approximately  308  pounds. 
Heavy  duty  springs  are  used  on  the  modified  jeep. 


r 

Texas  Forest  Service  fire  fighting  .ieep,  showing  retracted  tire  plow,  spare  tins 
hack-pack  water  pump,  spotlight,  anil  enclosed  railio. 
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Which  vti/f. — A  Koeniji"  one-way  wincli  is  bolted  to  the  standard 
bumper.  Tlie  winch  operates  from  the  engine  (h'ive  shaft.  Gear  ratio 
between  winch  drum  and  en<j;ine  is  72  to  1.  Gear  ratio  within  the 
winch  is  ;5(i  to  1.  Attached  to  tlu'  winch  is  a  %-inch  cable  150  feet 
long-  with  hook.  iSafe  working  h)ad  of  the  winch  is  2,r)()()  pounds, 
although  tlie  winch  is  tested  up  to  !),HGU  })ounds.  A  chain  2.")  feet  long 
is  used  with  the  winch  cable  for  off-center  pulling.  This  chain  is 
equipped  with  a  quick  release  attachment  for  disconnecting  the  chain 
while  cable  is  taut.  Use  of  the  chain  reduces  the  risk  of  upsetting 
the  jeep  when  the  pull  of  the  cable  is  not  in  a  straight  line.  The 
winch  with  complete  installation  weighs  1'2()  pounds.  The  cable  with 
hook  weighs  2G  pounds.  A  bottom  i-oller  has  been  added  to  the  winch 
cable  guide. 

P/oiv  unit. — A  middlebuster  ty))e  plow  is  used  with  the  jeep  unit. 
The  shares  are  at  present  nuade  of  grader  blades  and  hard  surfaced. 
Each  plow  share  has  a  length  of  '2;5i/<.  inches,  and  the  distance  between 
the  rear  ))oints  of  the  shares  is  'I'^VU  inches.  The  i)low  shares  are 
approximately  one-half  inch  thick.  The  plow  wings  have  a  span  of 
.■)4  inches.  The  plow  point  is  one-fourlh  inch  below  the  shai'e  when 
the  share  is  tlat  on  tlie  ground.  Two  pieces  of  Hat  ii'on  I'eiuforce  the 
wings.  A  flat  ii'on  brace  extends  from  each  wing  to  the  j)low  beam. 
The  plow  is  designed  to  run  a  minimum  depth,  and  fui'i'ows  are  plowed 
as  shallow  as  possible.  Width  of  the  furrow  depends  somewhat  on 
depth  of  plowing'. 


Texils  Forest  Service  lii'e  liylitiiig  jeey.  sliowiiiR  coulter  and  fire  plow  in  position 
for  constructing  fire  lines  iuid  radio  with  protective  cover  removed. 
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The  U-frame  for  the  plow  is  made  of  3-inch  channel  iron  on  the 
uprights  and  4-inch  channel  iron  on  the  bottom.  A  fiat  plate  has  been 
added  to  make  a  hollow  rectangular  member.  The  U-frame  is  attached 
to  the  four  arms  of  the  Farm- Aid  hydraulic  lift,  and  has  a  level  adjust- 
ing crank.  The  plow  beam  is  li/4  by  3  inches.  It  is  attached  to  the 
bottom  center  section  of  the  U-frame  by  two  bolts,  one  of  which  is 
removable  to  permit  folding  of  plow  into  jeep.  When  lifted  to  travel- 
ing position  the  plow  fits  into  a  carrying  rack.  A  bolt  on  the  carrying 
rack  locks  the  plow  in  traveling  position.  The  same  bolt  is  used  to 
lock  the  i^low  in  plowing  position.  This  bolt  is  machined  for  a  tight 
fit  in  both  positions.  The  L-shaped  plow  beam  is  reinforced  at  the 
right  angle. 

The  upright  shaft  of  the  16-inch  rolling  coulter  is  attached  to  the 
plow  beam.  A  piece  of  metal  reinforces  the  coulter  shaft.  The 
coulter  is  1%  inches  from  the  point  of  the  plow. 

Hydraulic  lift. — The  Farm-Aid  hydraulic  lift  is  powered  by  a  pump 
driven  by  a  crankshaft  pulley.  Another  pulley  drives  the  generator, 
water  pump,  and  fan.  Two  gallons  of  SAE  engine  oil  are  used  in 
the  reseiwoir  of  the  hydraulic  pump.  The  hj^lraulic  lift  used  in  the 
Texas  Forest  Service  jeep  unit  is  the  single-action  type.  The  single- 
action  hydraulic  lift  permits  the  coulter  to  jump  roots  and  other  ob- 
jects which  it  cannot  cut,  thus  allowing  the  ploAV  to  jump  over  the 
objects  instead  of  hooking  under  them.  The  hydraulic  cylinder 
ram  has  a  spin  clown  (jam  nut)  depth  adjuster  which  permits  adjust- 
juent  of  the  plow  in  the  event  of  hydraulic  failure.  A  covering  of  old 
iimer  tube  is  used  to  keep  dust  out  of  the  cylinder  system  of  the  hy- 
draulic lift. 

To  facilitate  the  plowing  of  fire  lines  at  night,  a  light  is  attached 
at  the  upi^er  left  rear  corner  of  the  jeep  top.  This  light  has  a  separate 
switch  on  the  dashboard. 

Radio. — Radio  equipment  is  an  important  feature  of  the  jeep  unit. 
Each  jeep  is  equipped  with  a  50-watt  two-way  mobile  unit  with  dual 
channel  transmitter. 

The  receiver  has  a  single  frequency  of  31.3  megacycles.  The  trans- 
mitter has  a  dual  frequency  of  31.3  and  31.42  megacycles.  A  roof- 
top antenna  is  used.  The  jeep  top  has  a  12-inch  square,  16-gage  re- 
inforcing plate  under  the  antenna.  Receiving  and  transmitting  radius 
of  the  jeep  unit  is  60  miles  when  communicating  with  fixed  station 
antennae  that  have  a  height  of  150  feet.  Radio  equipment  is  shock 
mounted  on  radiator  hose.  The  cover  of  the  radio  equipment  is 
16-gage  metal. 

Wheels. — Dual  wheels  are  used  in  the  operation  of  the  jeeps  in  low 
swampy  land.  The  7.00  x  15  wheels  are  equipped  with  military  gri]3 
or  studded  grip  tires. 

Color  of  jeep. — Luzon  red  is  the  standard  color  of  the  jeep  units. 

Jeep  operation. — The  jeep  pulls  the  fire  plow  in  first  or  second  geai- 
in  low  range.  Most  vehicles  are  equipped  with  factoi-y-installed 
Monarch  or  King  Seely  goveruoi's.  The  speed  is  adjustable.  Plows 
are  pulled  at  a  motor  temperature  of  about  180  degrees  witli  governor 
and  about  195  degrees  without  govei'nor. 

[Further  detailed  information,  such  as  sources  of  supply,  regarding 
the  accessories  described  above  may  be  obtained  by  writing  the  Direc- 
tor, Texas  Forest  Service,  College  Station,  Tex.] 
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